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WORK PACKAGE OBJECTIVES
The objectives of WP 2 Conceptual framework are:




Develop a conceptual framework able to capture the multidimensionality of FNS and food
system vulnerabilities and the complexity of their drivers;
Analyse how food system vulnerabilities are perceived and communicated across Europe;
Build a ‘vulnerability matrix’ through the analysis of discourse on FNS at EU and at the
national level, and to assess the relative importance of vulnerability dimensions and drivers
in different national contexts.

OBJECTIVES CONCEPTUAL FRAMEWORK
This document represents the main outcome of task 2.1. Following the DoW:
“Task 2.1 Conceptual framework (Task leader UNIPI):
Based on literature review and discussion within the consortium, a conceptual framework will be
developed. In month 2 a draft conceptual framework will guide the development of media analysis
methodology. Media analysis, the survey and discussion within the consortium will help to refine the
draft.”
The D2.1 has the main objective to design an integrated conceptual framework around FNS that
encompasses the food system as a whole – from EU consumers to global ecosystems. The general
objective can be disentangled into two specific objectives:



Specific objective 1.1: to capture the multidimensionality of FNS and the complexity of its
drivers;
Specific objective 1.2: to develop a vulnerability matrix that aims to identify vulnerability
dimensions and drivers of vulnerabilities in an European context.
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EXECUTIVE SUMMARY
Dimensions of Food and Nutrition Security (FNS)
TRANSMANGO proposes a five-dimensions’ approach. Availability, access and utilization are
attributes of food, while stability and control are second level attributes, affecting the first three.
If measured at global level, availability depends on supply and available stocks in relation to
global demand. If measured at lower levels, it is related also to trade, as a country may increase its
availability through imports, and national availability can be limited by export flows. Access of people
to food depends on their entitlements. These entitlements are called direct entitlements when a
family can produce its own food, indirect entitlements in case food is procured thanks to an income,
transfer entitlements when food is procured without an economic exchange. Utilization is the
process that goes from access to food to the benefits it produces. Stability, regards the
configurations that the state of the three above mentioned dimensions assume over time. Control
refers to the capacity of people or communities to influence the other dimensions.

Food and Nutrition Security(FNS) – competing frames
Food security is a ‘consensus frame’, that keeps together positions very different from each
other. However, within the FNS concept different approaches confront each other.
The productivist approach to food security emerged in the early post-war period out of the
FAO’s emphasis on “increasing food production, particularly in the developing countries, stabilizing
food supplies, using the food surpluses of developed countries constructively and creatively, creating
world and national food reserves, stimulating world agricultural trade [and] negotiating international
commodity agreements” (Shaw, 2007: 283). In essence, productivism is part of this 20th century
modernization project, with its emphasis on the universal role of Western science and technology.
The neo-productivist approach has emerged in the context of increasing population and
growing competition over land and other resources, triggering debates about ‘sustainable
intensification’ in agriculture. As defined by FAO (Collette et al., 2011), sustainable intensification
means producing more food from the same areas of land while reducing negative environmental
impacts and increasing contributions to natural capital and the flow of environmental services (see
also Pretty et al., 2011).
Food sovereignty sees globalization as the cause of, rather than the solution to, food
insecurity, which is essentially framed as an outcome of unequal power relations. It entails (placebased and trans-local) self-determination and an emphasis on the dissemination agro-ecological
principles and peasant agriculture.
The livelihood security framework emphasizes human empowerment. For the proponents of
this approach, livelihood sustainability (in all of its specificity) is central to an individual’s ability to
secure sustainable food.
The Right to Food entails five requirements: targeting vulnerable food-insecure groups;
improving accessibility; ensuring adequacy of diets; environmental sustainability; and guaranteeing
participation, accountability, empowerment and coherence in policy-making.
5
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Vulnerability
Vulnerability can be studied in term of three components: exposure, sensitivity and adaptive
capacity (Figure A). Adger (2006), for example, defines vulnerability as “the state of susceptibility to
harm from exposure to stresses associated with environmental and social change and from the
absence of capacity to adapt” (Adger, 2006). The TRANSMANGO model of vulnerability identifies
three drivers of system(s)/people vulnerability: root causes, dynamic pressures, hazards (i.e. shocks
and stresses), as in the PAR model. Root causes and dynamic pressures act on the system to shape
the vulnerability context (the term replaces ‘unsafe environment’ of the PAR model, and it is taken
from the ‘sustainable rural livelihoods’ framework). They influence the level of assets, exposure,
sensitivity and adaptive capacity to hazards (i.e. shocks and stresses).
HAZARD(S)
HAZARD(S) (SHOCKS
(SHOCKS &
& STRESSES)
STRESSES)
VULNERABILITY
VULNERABILITY OF
OF SYTSEM(S)
SYTSEM(S) // OF
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ADAPTIVE
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DYNAMIC
DYNAMIC PRESSURES
PRESSURES

ROOT
ROOT CAUSES
CAUSES

Figure A Vulnerability framework in TRANSMANGO

Vulnerability of the food system
Accepting that the food system operates in biophysical, socio-cultural, economic, political
and technological context, we acknowledge contributions of different disciplines to development of
comprehensive conceptual model to assess its vulnerability. We propose to adopt and advance the
framework of Ericksen (2007, 2008) by combining insights from many other theoretical frameworks
such as multi-perspective transition theory (Geels, 2004, 2011; Geels and Schot, 2007), resilience
theory (Resilience Alliance, 2007, 2011), conceptual framework of the economy in the environment
(Common and Stagl, 2005) and the sustainable livelihoods approach (DIFD, 1998). More specifically,
we have made two contributions to the approach of Ericksen (2007, 2008) by addressing some open
issues. First, we have included an analytical distinction of natural and human-made assets, on which
the food system activities draws. Second, we have opened up the black box of regulative, normative
and cognitive institutions by making the nature of institutional processes and their role in
coordination of the dynamic interplay between food system activities, actors and assets an integral
part of the analysis (Figure B).
6

TRANSMANGO
D2.1 „Conceptual framework”
BIOPHYSICAL

SOCIO-CULTURAL

ECONOMIC

POLITICAL

TECHNOLOGICAL

DRIVERS
FEEDBACK
WITH DELAY

IMPACT
WITH DELAY
IMPACT

FEEDBACK

FOOD SYSTEM REGIME
INSTITUTIONS
REGULATIVE

NORMATIVE

COGNITIVE

COORDINATION

NATURAL ASSETS

HUMAN-MADE ASSETS

PROVISIONING

PHYSICAL
INTERACTION
& INTERCONNECTEDNESS

SUPPORTING

REGULATING
IMPACT

FLOW OF
RESOURCES & SERVICES

SOCIAL

HUMAN

FINANCIAL

INTELLECTUAL

IMPACT

FLOW OF
RESOURCES & SERVICES

FOOD SYSTEM ACTIVITIES PERFORMED BY ACTORS
INPUT INDUSTRY, FARMERS & FISHERMEN, TRADERS, PROCESSORS, RETAILERS, FOOD
SERVICES, CONSUMERS, WASTE PROCESSORS, SUPPORTIVE & INTERMEDIARY ACTORS, ETC.
POWER RELATIONS
exchange of information, contracts, standards, monetary flows, etc.

FOOD SUPPLY

BARRIERS

PROVIDING
INPUTS
PRODUCING
FOOD

FOOD DEMAND
CONSUMING
FOOD

OBTAINING
NUTRIENTS

DISTRIBUTING
FOOD

MANAGING FOOD
LOSSES & WASTE

FEEDBACK
WITH DELAY

RESULT

FOOD SYSTEM
OUTCOMES

FOOD & NUTRITION
SECURITY (FNS):
STABILITY & CONTROL
OF AVAILABILITY,
ACCESS & UTILIZATION

FEEDBACK

ENVIRONMENTAL
SECURITY:
ECOSYSTEM
STOCKS & FLOWS
ECOSYSTEM SERVICES
ACCESS TO NATURAL
CAPITAL, ETC.

SOCIO-ECONOMIC
WELFARE
INCOME
EMPLOYMENT
WEALTH,
ETC.

Figure B TRANSMANGO conceptual framework of the food system for vulnerability assessment
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Food vulnerability assessment
FNS depends on people’s capabilities, on the vulnerability of food systems and on the
vulnerability of other systems, for example the social welfare or the labour market. There are
activities, for example food assistance and school meals, belonging to an overlapping area between
regimes. Thus vulnerability assessment of food systems should take into account activities outside its
realm (Figure C).
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Figure C TRANSMANGO framework for assessing people food vulnerability

Within TRANSMANGO, we assess the vulnerability of the food system to shocks and stresses
in an integrated way by identifying outcomes to be avoided along with investigating their root causes
and dynamic pressures (vulnerability context) as well as pathways leading to them (Ericksen, 2008;
Ingram et al., 2010). We propose a seven-step framework for conducting vulnerability assessment of
the food system to shocks and stresses, namely to: (I) engage stakeholders and communicate
vulnerability, (II) define the food system profile, (III) assess the present food system's performance
and the most vulnerable groups affected within the food system, (IV) identify the main factors with
special attention to drivers that result in present and potential hazards, (V) model pathways leading
to vulnerability of the food system in relation to present and potential hazards, (VI) integrate
vulnerability assessment of the food system: Is the food system able in the face of a set of hazards to
fulfil its essential functions? and (VII) find and assess adaptation strategies. Our guidelines to assess
vulnerability has been informed by previous ideas and generic vulnerability frameworks designed by
Schroeter et al. (2005), Eakin and Luers (2006), Fussel (2007), Polsky et al. (2007), Ericksen (2007;
2008) and Cordell and Neset (2014).
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1

INTRODUCTION

The need for a conceptual framework comes from the awareness that the huge literature on
FNS presents a variety of approaches and terminology that need to be selected and prioritised in
order to generate an effective empirical research. The analysis we have carried out and the selection
of themes and approaches we have made have been driven by the following questions: Is there the
possibility of having a common frame for Food and Nutrition Security in high-income countries and in
low-income countries, taking into account that our research is mainly focused on Europe? What is
the connection between FNS and food poverty? When considering vulnerability, how to associate
system vulnerability to people’s vulnerability, taking into account the diversity of interests among
societal groups? How to deal with micro-macro relations, for instance between global FNS and local
and regional FNS?
The report proceeds as follows. In the next section we analyse the evolution of definitions of
Food and Nutrition Security (FNS) and propose a multidimensional approach that takes into
consideration the recent debate. In the third section we review the most relevant food security
frames, showing that the definitions of the problem, its causes and its likely solutions can be very
different and that research should make these difference transparent. In the fourth section we lay
down the conceptual basis for the analysis of vulnerability. In the fifth and sixth sections we address
food system vulnerability, propose the TRANSMANGO analytical framework for food system
vulnerability assessment and create the premises for turning the analytical framework into research
methodology.

2
2.1

FOOD AND NUTRITION SECURITY (FNS)
DEFINITIONS

In the 1974 World Food Summit food security was defined as: “Availability at all times of
adequate world food supplies of basic foodstuffs to sustain a steady expansion of food consumption
and to offset fluctuations in production and prices”, where the keywords are ‘availability’ and ‘world’.
The most recent officially accepted definition of FNS, proposed in 2001 (FAO 2002) and
included in the 2009 Declaration of the World Summit on Food Security is rather different: “Food
security [is] a situation that exists when all people, at all times, have physical, social and economic
access to sufficient, safe and nutritious food that meets their dietary needs and food preferences for
an active and healthy life”. In this definition, availability is not mentioned anymore and the key
words are ‘access’ and ‘people’.
Along with time, the focus has been enlarged from a narrow system/production-centred
approach to a more encompassing people/access-centred approach, and the focus of analysis, also
for measurement purposes, there has been as shift from ‘food security’ to ‘food insecurity’.
The scientific and politic debate on the definitions addresses these two aspects, scale and
dimensions of food security.

2.2

SCALES OF ANALYSIS

From time to time and according to different approaches, FNS is focused on different scales.
Jarosz (2011), having analysed a series of official documents published by the World Bank and the
9
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FAO across time shows that the concept of food security moves from an “early emphasis upon the
attainment of food security at the international and national levels to a micro-level focus upon
households and gendered individuals” (p. 117).
According to Jachertz and Nutzenadel (2011), already after the First World War hunger
“became an expression of global imbalances” (p. 102): food surpluses in some countries coexisted
with chronic deficits of other countries, generating frequent occurrence of famines (O’Grada, 2007).
A global response to hunger would imply international regulation of supply, demand and stocks.
After the Second World War, several multilateral mechanisms of stabilization were proposed,
including a World Food Board, proposed by the Director-General of FAO in 1946. It would regulate
world food prices through buffer stocks and would provide emergency food aid. As known, the
advent of the Cold War (and the unavailability of the Soviet Union to participate) and the scepticism
of the USA (who vetoed the proposal) made the project fail (Jachertz and Nutzenadel, 2011; see also
Shaw, 2007). The failure of a global agreement and the restructuring of the global economy in two
(or three, if we consider the non-aligned movement) geopolitical fields brought leading countries
such as the USA to integrate food aid with its domestic agricultural policy, so to give an outlet to
surplus production and at the same time to use food as a political tool.
A country-level approach, such as the one proposed by FAO in 1979, emphasizes national selfsufficiency, recommending adoption of national cereal stocks (Jarosz, 2011). In 1979 FAO highlighted
the need to give attention to landlessness, poverty and land tenure equity, all actions that could be
taken at national level. This approach was dismissed during the ’80s, the ‘structural adjustment’
decade. Emphasizing food security as an outcome of poverty, it recommended giving attention to
cost-effectiveness of national food security policies and to link food security targets to economic
growth (World Bank, 1986)4.
The household-(or individual-) level approach has the merit to better identify who is food
insecure, so to allow a more targeted intervention, avoiding that emphasis on national control
bypasses the needs of the poorest. Some authors (see for example Jarosz, 2011) claim that an
emphasis on the individual level blurs the deep causes of food insecurity, such as uneven
development and power domination at global scale. On the other hand, concentrating only upon
aggregated processes may bring to hide the distribution among groups and the situations of deep
insecurity. Measures of food security based only on aggregated data (at national or even at global
level) don’t give a clear picture of the unevenness of the distribution of FNS across space and time
and of the mechanisms that affect it (World Bank, 1986). The household level approach permits a
deeper analysis of the strategies that households enact to cope with temporary or chronicle food
insecurity determinants.
As society gets increasingly urbanized, a more recent approach to food security focuses on the
city-region scale (Morgan, 2014). According to Morgan, this emphasis emerges in the Global North
especially after the food crisis of 2008. The city region scale is mainly addressed by community food
security movements, that strive “...to shift the terms of the political debate about hunger as a
4

“Many national governments place high priority on addressing both chronic and transitory food insecurity. But they often
use measures that work against economic growth and food security in the long run. Such measures include persistently overvaluing currencies, spending large sums on con- sumer food subsidies, and building costly storage facilities to hold excessive
stocks of foodgrain”(World Bank, 1986, p.6)
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problem of individuals to a debate about food justice” (Morgan, 2014). Urban food security debate is
strongly connected to ecological concerns. To feed a city, a huge effort to manage material flows is
necessary (Grimm et al., 2008), and regulation of these flows depends on a series of circumstances
that are put at risk by global change. This brings to reconsider the need of reconnecting the town
with the countryside as a way to improve resilience of urban food systems (Sonnino, 2009).

2.3

DIMENSIONS OF FNS

The current official definition highlights four dimensions of FNS: availability, access, utilization
and stability (FAO, 2013).
2.3.1

Availability
Food availability is measured on aggregate levels: regional, national, global. If measured at
global level, it depends on supply and available stocks in relation to global demand. If measured at
lower levels, it is related also to trade, as a country may increase its availability through imports, and
national availability can be limited by export flows.
When addressed at global level, the questions around which the debate has recently
developed are of the type “how a future global population of 9 billion people can all be fed healthily
and sustainably?”, at the basis of the UK’s Government Office for Science Foresight project on Global
Food and Farming Futures (Godfray et al., 2010). A growing number of foresight exercises have
identified drivers of change for the global food system. On the demand side, demographic trends,
urbanization, income level and its distribution, changes in dietary patterns, ageing are mentioned
among others, while on the supply side main threats are identified in climate change and
competition for resources such as land, water, energy with domestic consumption and industrial
production and new technology diffusion. In a highly quoted meta-review, Godfray et al. (2010)
identify five priorities to address the above question: a) closing the yield gap between more
productive and less productive agricultural systems, b) increasing production limits through
technological innovation, c) changing diets, d) reducing waste (about 30-40% is lost), e) expanding
aquaculture. Each of these priorities is highly debated in the scientific debate as well as in the public
sphere. For example, what are the social justice and ecological consequences of strategies to ‘close
the yield gap’? Which technologies are safe and acceptable? How to change diets without limiting
freedom of choice? And, more in general, what are the physical limits to production growth?
When moving to a national level, the concern on availability is related to chronic or
temporary food deficit of some countries, also in presence of surpluses in others, either related to
crop failures or to volatility of markets. At sub-national level the problem of availability becomes a
socio-ecological issue, related to the capacity of given agro-ecosystems in subsistence economies to
provide enough food to a population with rare employment alternatives at reasonable prices. When
regions are overpopulated or resources overexploited, as in the well-documented cases of land
desertification, and no economic alternatives are offered to local agricultural population, the local
socio-ecological systems collapse and become dependent on external food aid5.

5

Large branches of literature deal with identification and selection of strategies and policies to address ‘sustainable
intensification’ or ‘ecological intensification’ as a viable pathway to meet those objectives. EU research priorities are
focusing on development knowledge and innovation in this field (Garnett and Godfrey , 2012).
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2.3.2

Access
The recognition of centrality of the access dimension of food security reflects the approach
introduced by Sen (1981), that observed that many famines occurred in countries where there was
no food deficit. This approach has been endorsed by World Bank in 1986: “Problems in food security
do not necessarily result from inadequate food supplies, as is widely believed, but from a lack of
purchasing power on the part of nations and of households”. The dimension of food shifts the focus
from the system to people, and looks for the conditions that a given context offers to people to get
access to food.
According to Sen a person can produce, buy or get her/his food donated (Fraser et al., 2005).
In either case, she/he needs entitlements to resources: land and tools in the first case, money in the
second, social ties or a state-recognized poverty status in the third. These entitlements are called
direct entitlements in the first case, indirect entitlements in the second case, transfer entitlements
in the third case (Figure 1).
These entitlements are turned into access to food by human activities. The amount of food
accessed through a given entitlement depends on individual or family capabilities in the given
context. For example, labour productivity is correlated with health or agricultural skills of the worker
in a given agro-ecological environment; transfer entitlements can turn into more or less food in
proportion of social and sometimes political skills; families with equivalent incomes may be able to
access to different amount and quality of food in proportion of the distance of the shops, their
mobility and of their purchasing skills. During the lifetime, individuals and households can manage
their entitlements portfolio. For example, seasonality of employment can be compensated by direct
access to a garden. Members of a household can pool their entitlements and their capabilities to get
a living. Extended households give support to their weaker members. Solidarity networks get
mobilized in case of temporary crisis.

12
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Figure 1 Concept of entitlements (Source: Fraser et al., 2005)

The entitlement approach to access is integrated into the livelihoods approach, that
identifies the ways in which “various contextual factors (...) either constraint or support the effort of
poor and vulnerable people to pursue a viable living” (Devereux et al., 2004).
2.3.3

Utilization
Food is not an end in itself; it is a mean to obtain a set of benefits (in Sen’s terminology,
‘functionings’). Utilization is the process that goes from access to food to the benefits it produces.
Malnutrition – that manifests itself with insufficient intake of energy and protein, micronutrient
deficiencies, and overweight and obesity (Gomez et al., 2013) - can be linked to under-consumption
as well as to overconsumption, to unbalanced diets, to low food quality. Individual capabilities may
affect the quality of food utilization. For example, poor nutritional knowledge or cooking skills may
be cause of wrong diets. Also power distribution within household may affect wellness of weaker
members, such as children and women (Pinstrup-Andersen, 2009). Health status can affect the
capacity of individuals to get benefits from food.
Also the context of utilization is object of increasing attention. Obsolete infrastructures,
shortage of clean water or inadequate cooking facilities can reduce the level of food safety. Long
term increase of relative prices of micronutrient-rich food, for example, has caused a shift in dietary
patterns, creating unintended nutritional consequences in Asia (Gomez et al., 2013). Gomez and
Ricketts (2013) analyse the role of transformation of food value chains for nutrition, arguing that
modern food value chains increase substantially access to low-priced processed/packaged food, with
relevant implications on malnutrition.
13
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2.3.4

Stability
A fourth FNS dimension, stability, regards the configurations that the state of the three
above mentioned dimensions assume over time. In particular, a given security status can be
considered transitory (when in relation to unpredictable circumstances the status changes), cyclical
(for example, in relation to seasonal factors), even intergenerational (in this case, raising issues
related to sustainability).
Stability of availability is mainly studied with reference to levels of production and prices. As
said above, levels of production below normality can be compensated by the level of existing stocks
or by imports. Food insecurity may occur when stocks are low or when international prices are high
in comparison with purchasing power of families. Exposure to international trade may be cause of
food insecurity for a country with a weak economy. Intergenerational concerns regard the capacity of
natural resources to sustain availability in face of a growing population.
Stability of access and of utilization is mainly studied with reference to households. It
regards how people manage their entitlement portfolio in order to reduce risks, how they manage
sources of instability (Devereaux et al., 2004), changes in the utilization environment, such as
seasonal conditions affecting food conservation or use of water, or changes in health status of
people in relation to severity of weather conditions.
The study of stability is related to the capacity of a system to face adversities. On this regard,
it is a key component of vulnerability assessments.
2.3.5

Additional dimensions
In addition to official definitions and indicators, the literature shows other candidate
dimensions. For example the Ryerson University’s Centre for Studies in Food Security uses a 5 A’s list:
availability, accessibility, adequacy, acceptability, agency (see also Lang et al., 2009). In our view,
acceptability can be considered part of the utilization (adequacy) dimension, as cultural acceptability
can become a part of the adequacy criteria. To the contrary, agency dimension raises a key aspect,
not addressed by the official definition, which refers to people, or communities’, capacity to control
the other dimensions. If applied to families or individuals, control may be interpreted in terms of
entitlements, which are resources that give access to food. For example, a transfer entitlement may
give a lower level of control than a direct entitlement, as it makes an individual dependent upon
someone else. If applied to community and national level, control refers to governance mechanisms
that distribute entitlements over social groups and manage related conflicts. Stability and control
dimensions raise issues related to the difference between present and future, potential and actual
FNS, and raise issues related to the scale of analysis. Theoretical and methodological instruments to
address these issues are given by vulnerability analysis (Barrett, 2011).
2.3.6

Multidimensional approach to FNS in TRANSMANGO
In synthesis, we propose a five dimensions approach organized as in Figure 2. Availability,
access and utilization are attributes of food, while stability and control are second level attributes,
affecting the first three.

14
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Figure 2 Multidimensional approach to FNS in TRANSMANGO

2.4

MEASURING FNS

Very large literature deals with identification of indicators that enable measuring FNS.
Therefore, a plethora of available metrics exists. While, there is quite intuitive description of FNS
dimensions, the operative definition of the metrics is elusive (Barret, 2010). Hence, set of single
indicators cannot summarize or highlighting the complexity of FNS (Pangaribowo et al., 2013). Both
narrow single indicators and composed indicators are developed in the literature. Even if numerous
composed indicators of FNS are proposed (Santeramo, 2015), unbalanced construct remains among
the various domains (Jones et al., 2013).
The taxonomy of available FNS measures can be realised in accordance with (Santeramo,
2015):
a) the level of analysis; b) dimensions addressed; c) time horizon (static or dynamics measures);
d) focuses (drivers/determinants and/or outcome and or risk and shocks).
In a recent survey, Pangaribowo et al. (2013) identify eight indexes to measure FNS: a) FAO
Food Security Indicators; b) Global Hunger Index; c) The Global Food Security Index; d) Poverty and
Hunger Index; e) Hunger Reduction Commitment Index; f) Anthropometrics Indicators; g) The Diet
Diversity Score; h) Medical and Biomarker Indicators.
The first four indices are developed to quantify and rank status of FNS across countries. The
fifth index assesses governmental/donors progress in reducing undernourishment. The remaining
three indices are developed at individual/household level with the aim to describe stresses and
chronic situations. Moreover, country level indices allow to delineate ranking of FNS status among
countries but do not fully catch the heterogeneity or the vulnerable groups. Conversely, household
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or individual level indices allow the assessment of FNS among groups and areas. Table 1 summarises
the main features of the selected indices.
Table 1 Features of selected FNS metrics
Indexes

Level of analysis

Dimension
addressed

Kind of
information

Time horizon

Scope

FAO Food Security
Indicators

Country/region

Outcome
Determinants
Risk and Shocks

Global Hunger Index

Country/region
Country/region

Annual basis
data and trends
(short time
period)
Annual basis
data
Annual basis
data and trends
(short time
period )
Annual basis
data

Ranking FNS
score and
weaknesses
identification
Ranking score

The Global Food
Security Index

Availability
Access
Utilisation
Stability
Availability
Utilisation
Availability
Access
Utilisation
Stability
Availability
Utilisation

Outcome
Outcome
Determinants
Risk and Shock

Poverty and Hunger
Index

Country

Outcome

Hunger Reduction
Commitment Index
Anthropometrics
Indicators

Country

Utilisation

Outcome

Household/individual

Utilisation

Outcome

The Diet Diversity Score

Household/individual

Utilisation

Outcome

Annual basis
data

Medical and Biomarker
Indicators

Individual

Utilisation

Outcome

Annual basis
data

Annual basis
data
Annual basis
data

Ranking FNS
score and
weaknesses
identification
Assessment of
vulnerable
groups
Evaluation
impact
Assessment of
vulnerable
groups
Assessment of
vulnerable
groups
Assessment of
vulnerable
groups

FAO Food Security Indicators (FAOFSI) index is a composed indicator, which is focused on four
FNS dimensions. The indicator is developed at country level (FAO, IFAD and WFP, 2014). The overall
indicator can be disentangled into FNS determinants (both static and dynamic), FNS
vulnerabilities/shocks and FNS outcomes. Within the former, measures of physical food availability
and physical/economic access are included. The vulnerabilities are measured as dependency on
cereal import, share of irrigated UAA and value of food import over total export. The shocks refer to
recent trends on political stability and social security; volatility of domestic food prices and variability
of per capita food production and food supply. The outcomes measure access and utilisation
dimension. Within the access dimension, measures of the undernourishment, food deficits, food
inadequacy and food expenditure of the poor are provided, while the utilisation dimension refers to
food adequacy for specific vulnerable groups (i.e. children under 5 years of age, woman, pregnant).
The Global Hunger Index (GHI), developed by IFPRI is an outcome oriented index and it
measures status of hunger combining three indicators: undernourishment, child underweight and
child mortality (von Grebmer et al., 2014). The index is calculated annually for developing countries.
The Global Food Security Index (GSFI), aims to address country risk of food insecurity. The
index measures affordability (similar to accessibility dimension of FAO indicators), quality and safety
(which is moved behind the consideration of utilisation), and availability. The index is measured on
annual basis for both developed and developing countries (The Economist I-U, 2014). The overall
index allows to separate FNS among determinants (both static and dynamic) vulnerabilities/shocks
and outcomes. The former contains mainly affordability and availability indicators. The vulnerabilities
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are measured by sufficiency of supply; volatility of agricultural production and investment in
agricultural R&D, food safety and agricultural import tariffs, whereas shocks by political stability and
corruption index. The measure of outcomes refers to quality and safety dimensions and is expressed
as diet diversification; nutritional standards; micronutrient availability; protein quality.
The Poverty and Hunger Index (PHI) is pure outcome oriented index which combines
measures of poverty and hunger, and is developed in accordance with UNDP’s Human Development
Index (Pangaribowo et al., 2013). The PHI is calculated on annual basis for developing countries. The
index combines the following dimensions (Gentilini and Webb, 2008): a) the proportion of population
living on less than US$1/day; b) poverty gap ratio; c) share of the poorest quintile in national income
or consumption; d) prevalence of underweight children (under five years of age) and e) proportion of
population undernourished. The above mentioned dimensions are normalised and the final
composite index is obtained assuming equal relevance for all criteria.
The Hunger Reduction Commitment Index (HRCI) is developed to quantify commitments of
both governmental and donors on hunger and malnutrition reductions. The commitments are
grouped in legal frameworks: policies, programmes and public expenditure. The index is composed of
22 indicators and, with the exception of stability, covers all FNS dimensions (Lintelo et al., 2014). Due
to its scope it refers only to measures of outcomes: quantity of food and agriculture production,
women’s empowerment, social protection, health and nutrition environment of a specific country.
The index is developed to a limited number of countries mainly belonging to set of developing
countries (Lintelo et al., 2014).
The Anthropometric Indicators (AI) developed at household and/or individual levels measure
FNS outcome focusing on three main parameters: stunting, underweight and wasting (WHO 1986).
Causal linkages among food losses, intra-household food distribution, health and environmental
quality can be identified using metrics to measure household or individual FNS (Pangaribowo, et al.,
2013).
The Household Diet Diversity Score (DDS) measures household food consumption and
household food access. AnExtensive set of indicators, which differ by scale and scope of the projects
(Pangaribowo et al., 2013), has been developed (see for example Swindale and Bilinsky, 2006 or
Hoddinot and Yohannes, 2002). Data is collected through a population survey asking specific
question on composition, itsdiversity and the availability of relevant components (vitamins, fruit,
vegetable) in the meals.
The Medical and Biomarker Indicators (MBI) measure presence/absence and/or
concentration of specific components in target groups to identify diet deficiency (i.e. iron, vitamins,
iodine). Despite their wide utilization, Wasantwsut and Neeufleud (2012) and Pangaribowo et al.
(2013) point out that they do not perform better than traditional methods such as dietary record due
to difficulties in isolate effects and causality of other determinants (i.e. genetics, diseases etc.).
A schematic diagram of overlaps among FNS indicators and dimensions is presented in Figure
3.
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Figure 3 Overlaps among FNS indicators and dimensions (Source: Pangaribowo et al., 2013)

Coates (2013) points out that assessment of FNS would be more effective if we consider the
following five dimensions: food sufficiency, nutrient adequacy, cultural acceptability, safety, certainty
and stability. Although most of the metrics can be adapted and selected from the previous lists, there
are gaps in the already developed indicators, which demanddeveloping futher indicators (Table 2).
Table 2 Set of proposed indicator to measure FNS (TBD = to be defined) (Source: modified after Coates, 2013)
Dimension
Scale
National/
regional

Household

Individual

Food sufficiency

Nutrient adequacy

Undernourishment
indicator

TBD

Household calorie
adequacy per adult
equivalent;
Household Hunger
Index Score
Caloric adequacy of
individual intake;
Individual Hunger
Index Score

Mean probability of
adequacy per adult
equivalent;
Household Dietary
Diversity Index Score
Mean probability of
adequacy;
Individual Dietary
Diversity Index Score

Cultural
acceptability

Safety

TBD

TBD

TBD

TDB

TBD

TDB

Certainty and stability
Coefficient of variation of
calorie adequacy and of
other priority nutrients;
Coefficient of variation of
food prices
Household Food Insecurity;
Access Coping Strategies
Index;
Months of Adequate Food
Provisioning
Individual Food Insecurity
Access Scale;
Individual Coping Strategies
Index
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2.5

ASSESSING FNS

The above mentioned indicators are used to assess FSN. In assessing the FNS methodological
choices concerning the level of analysis, the selection of indicators, the combination into single
synthesising judgment, the operative identification of exposure and vulnerability are prominent.
Concept of FNS changes in line with the level of analysis, namely:








Global level FNS “relates whether global supplies are sufficient to meet aggregate global
requirement” (Warr 2014), taking into account the unbalance distribution of FNS concern
between poor and reach countries (Warr, 2014).
National level FNS “is based on similar comparison of aggregate supplies and aggregate
requirement at national level” (Warr 2014). With respect to the FNS at global level,
distribution among countries are also affected by national policy, regional policy (i.e. CAP,
RDP) and by international trade.
Household level FNS “refers to having access to adequate food at all times… but ‘security’
implies something forward-looking, involving expectations of future circumstances and not
simply present ones” (Warr, 2014).
Individual level FNS “is about the distribution of food within the household” (Warr, 2014).

Selection of dimensions and indicators that proxy FNS status represent a relevant issues in
the assessment exercises. As mentioned above a wide range of alternative indicators are available
among the several dimensions (Dorward, 2013). Cafiero (2013) suggests that FNS can be assessed
from the perspectives of availability and access to food, i.e. dimensions for which the economic
lenses are adequate. Therefore, most used indicators are calories intakes and food deficit, which
allow to identify both level of undernourishment and/or obesity. FAO report (FAO, 2014) shows that
undernourishment assessment involves three parameters of calories’ intakes: the average, the
coefficient of variation and the coefficient of skewness (Warr, 2014).
While moving from a single indicator toward a complex index, relevant methodological
choices are: the selection of indicators with high value of information as well as the aggregation and
the weighting procedure (Stewart, 1992; Schoemaker and Waid, 1982). Few aggregated indices use
weighting procedure, and assume equal relevance among indicators, to be exact only FAO indicators
and Global Food Security Index apply weighting procedure based on experts’ judgements.
The assessment of FNS inevitably requires external judgments and interpretations of the
thresholds of acceptable risk or cut-level. While the former describes vulnerability and returns
alternative level of exposure (Adger, 2006), the latter is used to identify thresholds to select groups
with similar/dissimilar behaviour or patterns (see for example Ivanic et al., 2012; Anríquez et al.,
2013; or Global Hunger Index to identify similar category of FNS vulnerability (von Grebmer et al.,
2014)).
Adger (2006) identifies three measures of vulnerability: a) proportional vulnerability – is
measured by the portion of relevant population that is classified as vulnerable; b) vulnerability gap –
is measured in well-being terms by the distances of each individual/household from the vulnerability
threshold level of well-being; c) severity of vulnerability – is measured by weighting the distribution
of vulnerable gap within the vulnerable population.
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Devereux (2006), combining temporal and intensity of dimension of FNS identifies the
following four progressive classes of food nutrition insecurity: a) moderate transitory food nutrition
insecurity (i.e. seasonality); b) moderate chronic food nutrition insecurity (i.e. chronic hunger); c)
severe transitory food nutrition insecurity (emergencies); d) severe chronic food nutrition insecurity
(i.e. high infant mortality).

3

FOOD AND NUTRITION SECURITY – COMPETING FRAMES

As we mentioned above, different conceptual interpretation of FNS emphasize different
levels of analysis – from the global all the way down to the household/individual level. In this section,
we will discuss the evolution of FNS narratives, with a specific focus on their different scales of
intervention. Our underlying assumption here is that food security is a “consensus frame” – or, as
explained by Mooney and Hunt (2009), an expression that finds broad acceptance and consent but
that it is used to make different, even divergent claims. Rooted in the different cultures and
strategies of different institutional and non-institutional actors, such claims have important policy
implications. Indeed, they shape discourses and paradigms that influence the ways in which food
security is approached, policy options are identified and, ultimately, power and resources are
distributed (Lang and Barling, 2012). Against this background, this section will explore the main
discourses that have (directly or indirectly) contributed to shape the interpretation of FNS over time.

3.1

CURRENT APPROACHES TO FOOD AND NUTRITION SECURITY

3.1.1

Productivism
The productivist approach to food security emerged in the early post-war period out of the
FAO’s emphasis on “increasing food production, particularly in the developing countries, stabilizing
food supplies, using the food surpluses of developed countries constructively and creatively, creating
world and national food reserves, stimulating world agricultural trade [and] negotiating international
commodity agreements” (Shaw, 2007: 283). In essence, productivism is part of this 20th century
modernization project, with its emphasis on the universal role of Western science and technology. As
Brunori et al. (2013: 25) summarize, the central tenets of this approach include the following:
“a) to defeat hunger in a world with a growing population we need to produce more food; b) organic
and local foods are for the upper classes; c) organic production is not safe, while technology can
provided solutions to important safety problems; d) the latest technologies – including GMOs –
enable more food to be produced with fewer resources; e) science applied to food can provide
solutions to important health problems”.
Post war productivism was progressed by a strong and comprehensive framework of state
intervention, both in Europe and in most advanced countries. More recently since the 1990s, and
with the rise of large multi-national corporations in the non-farm parts of the food chain, and a
diminution of state intervention, productivism is characterized by an acceptance of the status quo –
or what Holt-Gimenez and Shattuck (2011: 111) call a “neoliberal entrenchment” defined by “the
unprecedented market power and profits of monopoly of agrifood corporations, […] liberalized global
trade in food, increasingly concentrated land ownership […] and growing opposition from food
movements worldwide” (see also Wolf and Bonanno, 2013). As such, it distinguishes itself for a very
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globalized and technocratic approach to place, which is invariably defined by the quantity of
available food resources.
3.1.2

The neo-productivist framework: sustainable intensification
In the current context of increasing population and growing competition over land and other
resources, the concern about the efficiency and productivity of the food production process has
triggered debates about ‘sustainable intensification’ in agriculture. As defined by FAO (Collette et al.,
2011), sustainable intensification means producing more food from the same areas of land while
reducing negative environmental impacts and increasing contributions to natural capital and the flow
of environmental services (see also Pretty et al., 2011). Originally developed in response to low yields
and environmental degradation in sub-Saharan Africa, this approach has been popularized by the
UK’s Royal Society’s report (2009) and especially the Foresight Report (2011), which stated: “the
global food supply will need to increase without the use of substantially more land and with
diminishing impact on the environment: sustainable intensification is a necessity” (p. 31).
In the UK, for example, the Royal Society (2009) has extolled the renewed potential of
technology (including advanced biotechnology, improved conventional practices and low-input
methods) to mitigate food shortages, wherever they emerge. At the very least, the application of
science will enable wealthier countries to increase the production of food not just for domestic
consumption but also for supply (through trade and aid) poorer countries (Dibden et al., 2011; Rosin,
2013). As stated, for example, by the UK’s Department for the Environment, Food and Rural Affairs
(2008: 28), “one of the most important contributions that the UK can make to global, and our own,
food security is having a thriving and productive agriculture sector – that is, exploiting natural
advantages in domestic food production to meet rising demand elsewhere”.
In common with other productivist approaches, sustainable intensification emphasizes the
application of a variety of science approaches at the production end of the food system –particularly
in relation to improved soil fertility and water management and the use of stress-resistant crop
varieties and livestock breeds (Collette et al., 2011; Pretty et al., 2011). However, in contrast with
traditional productivist frameworks, this approach does not rely upon a universalistic and monolithic
interpretation of science and ‘knowledge’. Indeed, one of the key principles of sustainable
intensification is the need to bridge the gap between agro-industrial/biotech and agro-ecological
knowledge (Dibden et al., 2013). In this respect, this approach represents an important move away
from the globalized interpretation of place proposed by most productivists. As Pretty et al. (2011: 10)
state, “successful projects of sustainable intensification by definition fit solutions to local needs and
contexts”. Place, in this case, builds upon the diversity of traditional and local knowledge.
There is clearly a more flexible and inclusive approach to scientific innovation emerging here
(Garnett and Godfray, 2012; House of Commons, 2014), but, in the main, the interpretation of food
security remains quite narrowly focused on increasing production and on producers, with little
consideration for other food system actors and, more generally, for the trade-offs that must be made
in the decision-making process to ensure an equitable distribution of market costs and benefits
associated with sustainable intensification initiatives (FAO, 2004; Freibauer et al., 2011).
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3.1.3

Food sovereignty
In many ways, the concept of food sovereignty has been developed in opposition to the
central tenets of productivism as outlined above. Whereas the latter is closely associated with
technocratic and neoliberal development discourses, aligned with transnational agribusiness and
international governance, the former is embedded in Marxist political economy and Peasant studies
approaches that prioritize the analysis of power relations and the impacts of capitalism upon
agriculture, the environment, poverty and hunger (Jarosz, 2014). In short, food sovereignty sees
globalization as the cause of, rather than the solution to, food insecurity, which is essentially framed
as an outcome of unequal power relations.
In this context, food security does not depend upon the primacy of the application of science
and technology to the production process. Rather, it entails (place-based and trans-local) selfdetermination and an emphasis on the dissemination agro-ecological principles and peasant
agriculture (Edelman, 2014). As originally defined by Via Campesina (1996), food sovereignty is “the
right of each nation to maintain and develop its own capacity to produce its basic foods respecting
cultural and productive diversity”. As such, “food sovereignty is a precondition to genuine food
security” - a precondition that calls upon governments to adopt policies that “promote sustainable
family-farm based production rather than industry-led, high-input and export-oriented production”
(Jarosz, 2014: 173-174).
Despite its oppositional stance and its innovative efforts to take into account the diversity of
environmental and cultural contexts, food sovereignty fundamentally maintains a strong focus on
food production, but with an enhanced focus upon social and economic organisation and innovation
rather than science alone. Notwithstanding recent efforts to include other actors in the discussion –
particularly after the International Food Sovereignty Forum in Nyéléni (2007) and specially
integrating consumers –, the concept of food sovereignty is mainly about the rights of peasant
producers being la Via Campesina its leading actor. Its rejection of international trade makes it
radically different from the assumed globalization vision of conventional productivist approaches;
however, within the food sovereignty framework the discussion continues to take place at the supralocal (i.e. national) level – as evidenced by the prioritization of domestic food production (Clapp,
2014). As some authors have recently argued, this raises significant challenges for countries, such as
Australia and Canada, which strive to improve food security for a national population that includes a
significant proportion of indigenous communities (Blay-Palmer et al., 2014). At the same time, we
can add, food sovereignty may not be the most appropriate framework to interpret and apply food
security in areas of the world that do not have the natural and socio-economic resources that are
necessary to achieve self-empowerment. As recently discussed in the seminars “Food Sovereignty: A
critical dialogue”, food sovereignty strives between an evolving concept, a framework and a vision
which further complicates its application and analysis but simultaneously opens a range of political
possibilities.
3.1.4

The livelihoods and food security framework
In the 1980s, the persistence of food crises in the global South, couples with Sen’s influential
theory on food entitlement and access (1981), changed the emphasis, at least for some, from the
“natural” causes of hunger to its wider political and socio-economic context (Dilley and Boudreau,
2001; Gladwin et al., 2001; Valdivia and Gilles, 2001). This generated the emergence of a ‘livelihood
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security’ model that has uncovered the complexity of demand strategies employed by poor and
vulnerable people (Lindenberg, 2002; Davis et al., 2001).
As defined by Ellis (2000: 10), the term ‘livelihood’ refers to “the assets (natural, physical,
human, financial and social capital), the activities, and the access to these (mediated by institutions
and social relations) that together determine the living gained by the individual or household”. For
the proponents of this approach, livelihood sustainability (in all of its specificity) is central to an
individual’s ability to secure sustainable food. Based on this holistic understanding of the specific and
contextual experiences of poor people, the livelihood security framework emphasizes human
empowerment. As Devereux et al. (2004: 7) describe it, it “links poverty and food insecurity with
issues related to social capital, empowerment and participation”.
Under this approach, then, the central issue in food security is not how much food is
available or physically accessible, but what people can afford to procure. For this reason, the
livelihood security model sits at the opposite end of the spectrum from productivism. Whereas the
latter prioritizes intervention at the supply end of the food system, this model focuses on demand
and distribution issues (Sage, 2013). Productivism, as described earlier, supports a global, neo-liberal
governance system, large-scale agricultural intervention and trade liberalization. The livelihood
security model, by contrast, brings into focus the micro-level of poor households as well as smallscale food producers. As summarized by MacMillan and Dowler (2012: 194), “the fundamental
problem in food insecurity globally is the ability of small producers as well as the increasing urban
populations to be able to sustain reasonable livelihoods”. There is a strong criticism here of the
productivist tendency to privilege technological solutions and market objectives at the neglect of
social and environmental outcomes (Yngve et al., 2009; Lang, 2010). As advocated by the IAASTAD’s
report (2009) on agricultural knowledge, science and technology, supporting the revitalization of
traditional knowledge is vital to improve food security.
In short, as Devereux et al. (2004) summarize, livelihoods approaches have several central
features that distinguish them from conventional development and productivist approaches: they
appreciate diversity; they prioritize holistic analyses; they acknowledge and account for macro-,
meso-, and micro- level factors; and they emphasize the impacts of political, institutional, and
vulnerability contexts upon individuals’ abilities.
Recently, a number of both academics and policy actors have attempted to focus on the
complementarity, rather than the opposition, between productivist and livelihood security
approaches. At the heart of the current debate on food security is the question of whether and how
the presumed need to expand production can be reconciled with wider limits to sustainability (Fish et
al., 2013). Simply put, as Garnett and Godfray (2012: 49) state, “a system of food production that is
socially, economically or ethically unacceptable to a large fraction of the population will lack
‘continuability’, or resilience, however ecologically attuned it may be”. The same applies, it can be
added, to any socially just and acceptable food system that is rooted in processes of environmental
degradation and resource depletion (Sonnino et al., 2014: 183). These arguments interestingly imply
that the arenas of food security, sustainability and sovereignty need tackling together (see below);
for as Marsden and Sonnino (2012) argue, in historical terms compatability between these arenas is
critical to sustaining effective food systems. It also follows that any pathway towards more resilient
food and nutritional security is partly reliant upon the active creation and re-creation of the social
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and spatial process of generating societal and public legitimacy and consent. Hence, in order to
achieve this, the State and its governance frameworks again become critical in how they create
legitimacy, foster knowledge and practice, and stimulate social and livelihood development as well as
socio-technical innovation.
Along these lines, FAO (2012) has recently stated that the livelihoods framework ‘adds value’
to its food security approach by helping to expand the perspective “from a narrow focus on
agriculture towards a range of interventions that support diversified agricultural and non-agricultural
livelihoods strategies”. Specifically, FAO states (2012: 3), the livelihood security approach “pays
particular attention to improving access of the poor to resources and markets” and prioritizes “the
sustainability of livelihoods, with less emphasis on short-term outcomes”. Its Corporate Strategy also
recognizes the importance of connecting food security and livelihoods, stating that “the eradication
of food insecurity and rural poverty” requires ensuring “sustainable rural livelihoods and more
equitable access to resources” (FAO, 2012: 4).
Over time, various concepts have been elaborated to develop the livelihood security
framework. In some cases (e.g., Right to Food) they have been used to reaffirm the centrality of
individual entitlement to nutritious food. In most cases, however, the effort has focused on the
development of an approach that scales-up issues of entitlement, access and distribution from the
individual to larger communities and collectivities – as implied, for example, by the notions of food
democracy, food citizenship and community food security.
3.1.5

The Right to Food
According to Olivier de Schutter (2011), the United Nations’ Special Rapporteur on the Right
to Food, this is “the right to have regular, permanent and unrestricted access, either directly or by
means of financial purchases, to quantitatively and qualitatively adequate and sufficient food
corresponding to the cultural traditions of the people to which the consumer belongs, and which
ensure a physical and mental, individual and collective, fulfilling and dignified life free of fear”.
Clearly, at the heart of this notion is the individual (‘the consumer’) – his/her dignity as a
human being and his/her status as rights-holder. As Shaw (2007) points out, the Right to Food
framework elevates food security from an optional privilege to a due entitlement, not only in theory
but “as a matter of international law”. At the individual level, this means that “people all around the
world should perceive their food and nutrition security as a human right that can be claimed,
defended and protected” (FAO, 2011: 9).
Recently, the notion of Right to Food has been expanded to include the right to access food
production resources (such as land, seeds and water) as well as benefits accruing from an inclusive,
participatory and bottom-up approach to decision-making processes (Jarosz, 2014). As de Schutter
himself has recently claimed (see Sage, 2014), the Right to Food entails five requirements: targeting
vulnerable food-insecure groups; improving accessibility; ensuring adequacy of diets; environmental
sustainability; and guaranteeing participation, accountability, empowerment and coherence in
policy-making.
The Right to Food approach has brought an important legal dimension into the food security
debate. At the national level, elevating food to a right would indeed bring a very different meaning to
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food security policies and efforts (see for example de Schutter, 2009). What is missing from the
discussion is a focus on the relationships between capability and access – the extent to which local
human, cultural, economic and environmental resources can be mobilized to maximize benefits from
enhanced access to nutritious food.
3.1.6

Food democracy and food citizenship
The concept of ‘food democracy’, developed by Lang (2005) in the mid-1990s as a response
to the increasing corporate control of the food system and to the lack of consumer participation, is
an important effort to shift the focus towards consumers from the individual to the collective level.
As defined by Hassanein (2003: 83), “food democracy ideally means that all members of an agro-food
system have equal and effective opportunities for participation in shaping that system, as well as
knowledge about the relevant alternative ways of designing and operating the system”.
By placing food at the heart of the democratic process, this approach emphasizes social
justice as central to food security. As Johnston (2008: 525-526) explains, food democracy is
essentially the capacity to defetishize: “it is a matter of making the social relations of food
production, distribution and consumption transparent and open to political contestation and
transformation”. In this respect, there are two fundamental dimensions of food democracy:
collective action; and what Hassanein (2008) calls ‘meaningful participation’ – the capacity to
become knowledgeable about food, share ideas with others, develop efficacy with respect to the
food system and acquire an orientation toward the collective good.
The importance of participation has been further stressed by the concept of ‘food
citizenship’, which was introduced in Canada in the late 1990s as part of the initial work of the
Toronto Food Policy Council (Renting and Rossi, 2013). At the heart of this notion is in fact the idea of
“both belonging and participating at all levels of relationships, from the intimacy of breastfeeding to
the discussions at the World Trade Organization” (Welsh and MacRae, 1998: 241).
Through their emphasis on active citizenship, these two concepts have provided an
important response to criticisms about the ‘passive’ role attributed to individuals by the Right to
Food approach, which, as we explained earlier, has largely failed to bring local capabilities into the
debate. From a food security perspective, however, notions of ‘food democracy’ and ‘food
citizenship’ lend themselves to criticism for neglecting the role and capacity of food producers and
for relying on contested concepts, such as ‘democracy’, which acquire meaning only in each and
every specific context – or ‘place’.
3.1.7

Community food security
Community food security (CFS) has been defined as “a situation in which all community
residents obtain a safe, culturally acceptable, nutritionally adequate diet through a sustainable food
system that maximizes community self-reliance and social justice” (Hamm and Bellows, 2003: 40).
The focus on the latter makes this concept similar to ‘food democracy’ and ‘food citizenship’, but CFS
distinguishes itself for its emphasis on re-localization – the idea that food systems should strengthen
localities and communities by creating spatially closer links among two or more food system activities
(Feagan, 2007).
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In general, advocates of CFS “envision food systems that are decentralized, environmentallysound over a long time-frame, supportive of collective rather than only individual needs, effective in
assuring equitable food access, and created by democratic decision-making” (Anderson and Cook,
1999: 141). In this sense, CFS is an important potential bridge between food security frameworks
(such as productivism and food sovereignty) that focus on the national level and frameworks (such as
the livelihood model, the Right-to-Food approach, food democracy and food citizenship) that
emphasize the household or the individual level as units of analysis and areas of intervention.
The CFS’s emphasis on self-reliance and its “community-based focus on the food environment
as the source of food insecurity and the place where changes need to happen to achieve food
security” (Anderson, 2013: 117) are quite promising elements to progress a research framework that
has the capacity to capture and address the place-dependent nature of food insecurity. However, as
Anderson and Cook (1999: 141) point out, much work still needs to be done to articulate a clear
theoretical framework around the concept of CFS. Specifically, there is a need “to delimit the level of
analysis (i.e., what are the boundaries of “community”); show how CFS relates to individual,
household, and national food security and explain emergent properties, which are important at the
community level of analysis; point to the best indicators of CFS or its lack; clarify the determinants of
CFS; and clarify the stages of movement toward CFS”.

3.2

FRAMINGS: EXPOSING THE DIVERSITY UNDER THE FOOD SECURITY UMBRELLA

Despite the multifaceted processes and the complexity that characterizes the FNS dynamics,
solutions and conceptualizations – envisaged from policy, academic spheres and lobby groups - they
have mostly revolved around oppositional narratives that reproduce old dichotomies and dialectics.
These narratives have been identified under different flags such as the productivity (or efficiency)
narrative and the sufficiency narrative (Freibauer et al., 2011; Huber, 2000), or the bio-economy and
eco-economy paradigms (Kitchen and Marsden, 2009), weak and strong ecological modernization
(Horlings and Marsden, 2011), or productivist or demand-led approaches (Sonnino et al., 2014).
Along these lines, Lang and Barling (2012) identify an ‘old’ and an ‘emerging’ analytical approach to
food security, held by different actors competing for policy space and unveiling key tensions between
a farm vs. food system focus, the role of big business, labour efficiency, western levels of
consumption, and the sustainability of diets.
Recently, there has been a growing body of work around food security framings that aims to
gain an in-depth understanding of narrative formation and its policy implications. Of particular
interest is Mooney and Hunt's (2009) unpacking of food security as a consensus frame, which
encompasses distinct and even competing collective action frames. Drawing on Goffman’s (1974)
notion of ‘keying’ and frame analysis, they identify three frames with their respective flat and sharp
keys: the hunger frame, the community framing and the risk framing. Building on this notion of food
security as a consensus frame - that is, as a term that finds broad acceptance and consent but that is
used to make different or even divergent claims, Candel et al. (2014) analyse food security frames
deployed in the CAP post-2013 reform process. In their analysis, they identify seven frames:
productionist, environmental, development, free trade, regional, food sovereignty and multiple.
Brunori et al. (2013) also focus on the food security frame to understand the evolution of the food
discourse in Italy, which is characterised by changing public and market spheres that have shifted
from the modernization consensus to the ‘Made in Italy’ and that are currently forming new alliances
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around waste, resources, sustainable diets and food sovereignty. In the UK context, Kirwan and
Maye (2013) use the food security consensus frame to scrutinize the relationship between scale and
framing, paying particular attention to the connections and disconnections between the "official" UK
discourse – which supports sustainable intensification, market liberalisation and risk management
(see also MacMillan and Dowler, 2012) – and the side-lined proposals of local food systems
advocates.

4

CONCEPTUAL BASIS FOR FOOD VULNERABILITY ANALYSIS

“Who and what are vulnerable to the multiple environmental and human changes underway,
and where? How are these changes and their consequences attenuated or amplified by different
human and environmental conditions? What can be done to reduce vulnerability to change? How
may resilient and adaptive communities and societies be built?” (Turner et al., 2003)

4.1

CONCEPTUALIZATION OF VULNERABILITY

Progress in understanding the concept of vulnerability owes very much to Neil Adger, whose
paper entitled Vulnerability (Adger, 2006) has been cited more than 2000 times, according to Google
Scholar (accessed November 2014). Adger (2006) provides an analysis of the precedents of the
studies on vulnerability, such as Entitlements’ approaches (Sen, 1981, 1984), Pressure and Release
(Blaikie et al., 2004) Natural hazards (Watts, 1993), Human Ecology (O’Keefe et al., 1976).
Respectively, Entitlements’ approaches, focusing on the processes related to access to food, explain
why different systems react in different ways to same perturbations. Natural hazards approaches
identify human institutions as mediators of natural hazards. Human Ecology focuses observe that
perturbations affect different groups in an uneven way. Pressure and Release model shows the social
dimension of ‘natural’ disasters, and “puts the main emphasis on the various ways in which social
systems operate to generate disasters by making people vulnerable” (Blaikie et al., 2004). The
Pressure and Release model also looks for ‘root causes’ of vulnerability.
Building upon the lessons learnt from the above mentioned approaches, vulnerability is
conceptualized as a set of properties of a system that determine the impact of given drivers on the
system itself. Vulnerability is a consolidated concept in the context of climate change studies.
According to IPCC, “Vulnerability is the degree to which a system is susceptible to and is unable to
cope with adverse effects (of climate change)” (McCarthy et al., 2001 quoted in Adger, 2006).
According to Turner et al. (2003), the combination of drivers that may threat the system and
their outcomes is defined as hazard(s) (further referred to as ‘shocks and stresses’). “Hazards are
defined as threats to a system, comprised of perturbations and stress (and stressors) and the
consequences they produce.” Thus when we speak of hazards we speak of a cause-effect link.
Probability and magnitude of a hazard are embodied in the concept of risk.
Threats can be represented by stresses and perturbations6 (or further referred to as shocks):
”A perturbation is a major spike in pressure (e.g. a tidal wave or hurricane) beyond the normal range
of variability in which the system operates. A stress is a continuous or slowly increasing pressure (e.g.
soil degradation), commonly within the range of normal variability.” (Turner et al., 2003).

6

Sometimes the term ‘shock’ is used instead of ‘perturbation’
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4.1.1

Factors affecting vulnerability
“A clear description of the vulnerable situation is an important first step for avoiding
misunderstandings around vulnerability” (Fussel, 2007). Vulnerability depends critically on many
disparate adverse and favourable factors. Some factors are better understood, whereas others are
more difficult to understand and conceptualize. Some factors are also more relevant to some context
of assessment than others. But all of them add to the complexity of identifying vulnerabilities.
Predominant part of the relevant literature divides factors influencing vulnerability into
‘external’ stresses and shocks, to which a system is exposed, and the ‘internal’ factors, which
determine their impacts on that system (e.g. Chambers, 1989; Ellis, 2000; Sanchez-Rodriguez, 2002;
Pielke and Bravo de Guenni, 2003; Turner et al., 2003). Sometimes, however, authors are used to
distinguish ‘external’ structural socioeconomic factors as investigated by human ecology, political
economy, and entitlement theory, from ‘internal’ agency-oriented factors as investigated in accessto-assets models, crisis and conflict theory, and action theory approaches (e.g. Bohle, 2001).
United Nations (2004) differentiate four groups of vulnerability factors: physical factors,
which describe the exposure of vulnerable elements within a region; economic factors, which
describe the economic resources of individuals, populations groups, and communities; social factors,
which describe non-economic factors that determine the well-being of individuals, population groups
and communities, such as the level of education, security, access to basic human rights, and good
governance; and environmental factors, which describe the state of the environment within a
region. All of these factors describe properties of the vulnerable system or community rather than of
the external stressors. Moss et al. (2001) identify three dimensions of vulnerability to climate change,
i.e. physical-environmental dimension, socio-economic dimension, and external assistance
dimension, and, in contrast to United Nations (2004), include factors outside the vulnerable system
such as characteristics of the drivers and the expected level of external assistance. Several
researchers distinguish also between biophysical (or natural) vulnerability from social (or
socioeconomic) vulnerability. However, there is no agreement on the meaning of these terms (e.g.
conceptualization of Klein and Nicholls (1999) differs from theoretical understanding proposed by
Cutter (1996) or Brooks (2003)).
Fussel (2007), argues that the terminological inconsistency could be resolved by
distinguishing between two largely independent dimensions of vulnerability factors: ‘sphere’ (or
scale) and ‘knowledge’ domain:
“Sphere (or scale): Internal (or ‘endogenous’ or ‘in place’) vulnerability factors refer to properties of
the vulnerable system or community itself, whereas external (or ‘exogenous’ or ‘beyond place’)
vulnerability factors refer to something outside the vulnerable system. This distinction typically
reflects geographical boundaries or the power to influence. Note that the designation of a specific
factor as internal or external may depend on the scope of the vulnerability assessment. National
policies, for instance, would be regarded as internal in a national assessment but as (largely) external
in a local assessment.
Knowledge domain: Socioeconomic vulnerability factors are those that relate to economic resources,
the distribution of power, social institutions, cultural practices, and other characteristics of social
groups typically investigated by the social sciences and the humanities. Biophysical vulnerability
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factors, in contrast, are related to system properties investigated by the physical sciences. These two
categories can overlap, for instance in the case of built infrastructure.”
Table 3 demonstrates the impartiality of the dimensions ‘sphere’ and ‘knowledge’ domain by
providing examples for each of the four categories of vulnerability factors implicitly defined by them.
Table 3 Examples for each of the four categories of vulnerability factors classified according to the dimensions sphere and
knowledge domain (Source: Fussel, 2007)
Sphere

Internal

External

Domain
Socioeconomic
Household income,
social networks,
access to information
National policies,
international aid,
economic globalization

Biophysical
Topography,
environmental conditions,
land cover
Severe storms,
earthquakes,
sea-level change

Each of the conceptual frameworks provides valuable input to classification of factors
affecting vulnerability of a system to a specific shock or stress. In order to more accurately describe
the factors that are relevant in a specific vulnerability assessment context, in TRANSMANGO we
propose the following extensive classification.
Most importantly, factors affecting vulnerability can be divided into external and internal to
the system (be it human or non-human). External factors (e.g. global energy prices, global
population, etc.) are predominantly the ones to which the system is exposed and are associated with
shocks or stresses that affect the system, their nature and first-order impacts. Conversely, internal
factors (e.g. soil fertility, farmer purchasing power, etc.) relate to the properties of the affected
system, primarily its sensitivity and adaptive capacity, and act to amplify or reduce the damage
resulting from exposure, so make it more or less vulnerable to collapse (Smit et al., 1999; McCarthy
et al., 2001; Preston, 2011; Cordell and Neset, 2014). Besides, “stress often originates and stressors
(the source of stress) often reside within the system” (Turner et al., 2003). For example, poor landmanagement practices can stress a system and increase its sensitivity to exogenous forces such as
hurricanes (e.g. Scheffer et al., 2001; Luers, 2005).
It is important to note here that many external and internal factors are changing over time
and can interrelate with each other. Further, the interactions between factors can indicate the causal
links and thus paths leading to vulnerability of the system. The causal links place exposure, sensitivity
and adaptive capacity as factors that determine system’s vulnerability. Thus, in other words, “the
fundamental importance of factor is whether it potentially results in a hazard. The hazard is then in
turn assessed in terms of exposure, sensitivity and adaptive capacity” (Cordell and Neset, 2014).
Further, factors can be characterized in terms of their dimension, be it biophysical, sociocultural, economic, political, technological etc. For instance, factors that influence potential for
harm from biophysical dimension might include climatic conditions, natural hazards, topography,
land cover, or primary productivity, whereas socio-economic dimension might encompass
demography, poverty, trade, employment, gender governance (Adger et al., 2005; Preston and
Stafford-Smith, 2009), etc.
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Each factor can be also considered in relation to human and non-human actors, natural and
human-made assets as well as institutions that it affects or is affected by (Cordell and Neset, 2014).
After Brooks (2003) and Brooks et al. (2005), within all the classes of factors, we can
distinguish two types of factors: ‘generic’ and ‘specific’. The generic factors “are likely to influence
vulnerability to a wide variety of hazards in different geographical and socio-political contexts” (e.g.
poverty, health status, elements of governance etc.). Although the relative significance of the generic
factors may somewhat vary, they are basis on which specific factors, “relevant to a particular context
and hazard type” (e.g. the price of a particular food crop, the existence of regulations concerning the
robustness of buildings, etc.), are built. For example, with regard to poverty as a factor affecting
vulnerability, generally the poor are more likely to be more vulnerable than the rich. However, the
factors that make the poor in rural community in developing country vulnerable to drought will not
be identical to those that make urban community in industrialized county vulnerable to flooding.
4.1.2

Components of vulnerability
Vulnerability can be studied in term of three components: exposure, sensitiveness, adaptive
capacity (Figure 4). Adger (2006), for example, defines vulnerability as “the state of susceptibility to
harm from exposure to stresses associated with environmental and social change and from the
absence of capacity to adapt” (Adger, 2006). We may broaden the definition by considering
vulnerability as a function of a multiplicity of drivers affecting the studied system.
SYSTEM
SYSTEM
EXPOSURE
EXPOSURE
SHOCKS
SHOCKS &
& STRESSES
STRESSES

CAPACITY
CAPACITY TO
TO ADAPT
ADAPT

VULNERABILITY
VULNERABILITY

SENSITIVITY
SENSITIVITY

Figure 4 A model of vulnerability

Current definitions conceptualize vulnerability only in terms of susceptibility to adverse causes
of change. An explicit consideration of favourable ones, such as global economic growth or global
peace agreements, is not made. We may name ‘drivers’ all favourable and adverse causes of change.
4.1.3

Exposure
Exposure of a system to a hazard is “the nature and degree to which a system experiences
environmental or socio-political stress. The characteristics of these stresses include their magnitude,
frequency, duration and areal extent of the hazard (Burton et al., 1993)” (Adger, 2006).
In case of food prices volatility, degree of exposure may depend on the share of expenditure
for food on the total income, on the share of self-produced food, on the share of imports on total
consumption, on the relevance in the diets of the food items subject to volatility. In case of droughts,
degree of exposure is related negatively to irrigation capacity, diversity of crops and availability of
drought-resistant varieties.
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Indicators of exposure can be distributed unequally between subsystems and groups.
Households with same level of income can have different exposure to prices volatility, related among
others to their self-production entitlements and their dietary habits.
This means that, depending on the criteria of assessment, a system can be considered having a
low degree of vulnerability even when some groups are heavily hurt.
4.1.4

Sensitivity
Sensitivity is the degree to which a system is modified or affected by perturbations (Adger,
2006). While exposure describes a situation of potential threat, sensitivity measures the outcomes of
exposure to a hazard.
Also in the case of sensitivity there could be an unequal distribution within the system. Given
the same level of exposure, pregnant women, children, the elderly are more sensitive to nutrition
gaps than healthy and young men. Sensitivity also depends on the capacity to manage different
entitlements and to swap to one to another when needed. For example, the impact of high prices of
rice can be mitigated by higher consumption level of millet, while the absence of alternatives is likely
to get a group more sensitive. Well-functioning reciprocity networks can constitute a safety belt for
most exposed groups.
Sensitivity of socio-ecological systems also depends on the perception of the exposed groups.
People accustomed to high security levels can perceive conditions of deprivation as more painful
than people who is used to it, and cultural factors may bring people to suffer much more than others
in relation with specific hazards, for example when food taboos limit utilization of certain food items.
4.1.5

Adaptive capacity
According to Adger (2006), adaptive capacity is “the ability of a system to evolve in order to
accommodate environmental hazards or policy change and to expand the range of variability with
which it can cope”. The concept is close to the concept of resilience, used in the vulnerability frame
of Turner et al. (2003)7. According to Béné et al. (2011), quoted in Mitchell (2013) adaptive capacity is
an intermediate quality of resilience, the first of which is coping, defined as a small change to keep
stability in the system, and the last of which is transformative capacity, which implies a big change in
the system in order to face new hazards (i.e. shocks and stresses). The debate on definitions is still
open, including also a distinction between ‘resilience’ and ‘robustness’ (Young et al., 2006), but for
the needs of this project we can use the more intuitive concept of adaptive capacity, also used by
IPCC: “Vulnerability is a function of the character, magnitude, and rate of climate variation to which a
system is exposed, its sensitivity, and its adaptive capacity.” (McCarthy et al., 2001)
A key aspect of adaptive capacity of human societies is learning, that is capacity of the system
to change as a consequence of past experiences.
7

Definitions of resilience: “Resilience is defined as the capacity to absorb change without shifting to an altered state with
different properties. Resilience is usually lost because managers try to control naturally occurring fluctuations, rather than
allow them to persist, or because they allow foreign material to enter the system” (Gunderson, 2003); “Resilience refers to
the magnitude of disturbance that can be absorbed before a system changes to a radically different state” (Adger, 2006);
“The resilience of the system is often evaluated in terms of the amount of change a given system can undergo (e.g. how
much disturbance or stress it can handle) and still remain within the set of natural or desirable states (i.e. remain within the
same ‘configuration’ of states, rather than maintain a single state)” (Turner et al., 2003)
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4.2

VULNERABILITY ASSESSMENT
When assessing vulnerability we should answer four questions:
1. What are the characteristics of the observed systems?
2. What are the causes of different levels of exposure, sensitivity and adaptive capacity?
3. Vulnerability of whom (of what)? How to relate vulnerability of the system to vulnerability of
its subsystems? For example, to what extent does the vulnerability of a group or area affects
the overall assessment of the vulnerability of a country?

4.2.1

Characteristics of observed systems
In order to address these issues, we have to depart from the consideration that observed
systems are socio-ecological systems, wherein human conditions interact with environmental
conditions. An appropriate understanding of coupled human-environmental systems means taking
into account the vulnerability of biophysical subsystems as well as the vulnerability of human
subsystems and the feedback effects of both vulnerabilities.
The implications of this approach are wide. Socio-ecological systems evolve through learning,
and learning to learn (Young et al., 2006), so that the impact of natural hazards is mediated by
human perception and embodied into knowledge systems. The social factor adds to the system
properties related to reflexivity: system changes as an effect of the representations that actors have
of the system.
The coupled nature of observed systems helps in better understanding the concept of
sustainability. Natural processes are both constraints and opportunities for human subsystems.
Human societies tend to exchange environmental complexity for societal complexity, homogenising
part of their environment to keep it under control, as in the case of modern agriculture. But so doing,
they have used simplified representations of the system, thus overlooking potential hazards that may
undermine the system itself (Young et al., 2006). Attention to sustainability implies looking at
potential hazards generated within the system due to an underestimation of the role of natural
subsystem.
4.2.2

Causes of vulnerability
Exposure, sensitiveness and adaptive capacity are properties of a system that allow to
describe, measure and compare vulnerability among systems and across time. However, a
measurement of these properties is not sufficient to understand the processes that bring to
vulnerability. In order to get this understanding we need to explore issues such as the factors that
affect different degrees of exposure, sensitivity and adaptive capacity, how the structure of the
system affects the distribution of these factors among subsystems, and the chains of explanation of
harmful events.
Blaikie et al. (2004) state that vulnerability is depending upon ‘unsafe conditions’, shaped by
‘dynamic pressures’, mid- and short-term processes and activities, which in turn are affected by ‘root
causes’, long term physical and social processes (Figure 5).
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Figure 5 The PAR framework (common to risk research with emphasis placed on ‘social’ conditions of exposure; concept of
vulnerability usually explicit) (Source: Turner et al., 2003)

For example, unsafe conditions are those of areas subjects to draughts. These conditions can
be determined by socio-ecological vicious circles such as overgrazing and desertification or by
resettlement patterns after a conflict, which act as dynamic pressures. Root causes can be identified
in class structure, ethnic divisions, patterns of domination.
The adjective ‘unsafe’ does not represent the whole range of vulnerabilities. Fraser et al.
(2005) uses the panarchy frame (Holling et al., 2002) to identify the structural determinants of
vulnerability of a socio-ecological system: its wealth, its connectedness, and its specialization (Fraser
et al., 2005). In biological systems, wealth of a specific resource is an attractor for external agents:
the more a system is wealthy, the more it attracts competitors from the outside. Connectedness, as
in the case of fires or infective diseases, fosters transmission of the effect, and specialization leaves
the system without alternatives. When it comes to socio-ecological systems, according to Fraser et al.
(2005), wealth in social systems can be mobilized to defend the systems from hazards. At the same
time, wealth may leave a system totally vulnerable to unforeseen hazards. We may think to food
safety outbreaks and food scandals in Europe as outcomes of wealthy, specialized and wellconnected food systems.
4.2.3

Vulnerability of whom (of what)?
To explain different responses to similar perturbations and unsafe conditions, Blaikie et al.
(2004) develop the ‘access’ model, that explains why “wealthier people often suffer less, and why
women and children may face different (and sometimes more damaging) outcomes than men and
adults” (p. 79).
In the 2004 version of their At risk, Blaikie et al. (2004) use the concept of livelihood (see
section 2). According to Blaikie et al. (2004) when a shock occurs, ‘normal life’ implying decisions and
routines related to livelihood is disrupted, and coping8 strategies are enacted. Coping strategies
include prevention, impact-minimisation, building up stocks, diversification of activities and income
8

Coping is the manner in which people act within the limits of existing resources and range of expectations to achieve
various ends (p.100)
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sources, activating social networks. Households with border livelihoods are those who can manage to
be less exposed and sensitive to hazards, and more capable to adapt. The concept of livelihood, the
basis of the ‘livelihood framework’ (Chambers and Conway, 1992), stresses the multidimensionality
(natural, social, human, cultural, institutional) of assets that people can mobilize to cope with
adversities.
The evidence that any hazard has an uneven impact on different groups brings to an
important methodological question. Is vulnerability a property of people or of a system, intended as
a set of organized relations? For Blaikie et al. (2004) vulnerability is a property of people: “By
vulnerability we mean the characteristics of a person or group and their situation that influence their
capacity to anticipate, cope with, resist and recover from the impact of a natural hazard”. In this way,
they want to keep the focus over the fact that hazards affect mainly most vulnerable people, and
that solutions should not be found in the technical realm but first of all in the social and political
realms. In the era of structural adjustment in the ‘80s, the primary goal assigned to developing
countries’ governments by the FMI was to cut the public expenditure deficit, even if this would imply
tragic consequences for the most vulnerable people. Blaikie et al. (2004) show a long list of famines
the causes of which are found in violent conflicts or in lack of intervention of public authorities.
But considering vulnerability only a property of people can bring to underestimate the
interdependence between vulnerable and non-vulnerable groups and between the human and nonhuman subsystems. Equality of distribution of livelihoods is not a sufficient condition to ensure a
lower level of vulnerability to external hazards, first of all because the environmental subsystem has
a degree of autonomy from the social system, sets the limits to human intervention and poses
specific threats to it. Secondly, a focus on people only brings to overlook system pathologies. The
food crisis of 2007-2008 was strongly affected by the support to biofuels in the USA and in Europe
that, given the rigidity of the demand for grains, provoked a spike in prices. Thirdly, the response to
hazards, in an increasingly interdependent world, needs a systemic responses, that implies
identification of rights holders and duty bearers, monitoring systems, early warning devices, rules for
intervention, continuous improvement.
The point is that vulnerability of the system needs to be assessed in relation to vulnerability
of people, and ethical concerns should guide decision makers to focus their attention on system
activities that create vulnerabilities and prioritize the most vulnerable groups. What is the threshold
of individual vulnerability – for example, the number of vulnerable households – that can be
considered not affecting the vulnerability of the system? What is the level of vulnerability that will
create a pressure to take action? How to give ‘voice’ to the most vulnerable? These aspects raise the
issue of ‘good governance’. Right-based approaches offer the principles to guide the building of
governance patterns that ensure the stability of the system while giving the most vulnerable to be
recognized as right holders and to have a voice in the decision making.
4.2.4

Vulnerability framework in TRANSMANGO
A synthesis of the analysis made above is comprised in Figure 6.

The model identifies three drivers of system(s)/people vulnerability: root causes, dynamic
pressures, hazards (i.e. shocks and stresses), as in the PAR model. Root causes and dynamic
pressures act on the system to shape the vulnerability context (the term replaces ‘unsafe
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environment’ of the PAR model, and it is taken from the ‘sustainable rural livelihoods’ framework).
They influence the level of assets, exposure, sensitivity and adaptive capacity to hazards (i.e. shocks
and stresses).
The double arrow to/from outcomes signifies the feedbacks between the outcomes and the
vulnerability of the system. On one hand, the outcomes of a hazard undermine the system assets and
alter its sensitiveness. On the other hand, experience of past events helps the system to learn, so to
improve its adaptive capacity and invest on those assets that revealed themselves crucial in
mitigating the impact. The single arrow from outcomes to root causes and dynamic pressures
signifies feedbacks that exist between them.
HAZARD(S)
HAZARD(S) (SHOCKS
(SHOCKS &
& STRESSES)
STRESSES)
VULNERABILITY
VULNERABILITY OF
OF SYTSEM(S)
SYTSEM(S) // OF
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ADAPTIVE
CAPACITY
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ROOT
ROOT CAUSES
CAUSES

Figure 6 Vulnerability framework in TRANSMANGO

5

VULNERABILITY, FOOD SYSTEM AND FOOD AND NUTRITION SECURITY

Food serves basic human needs and is as such of core relevance for human survival. Therefore,
the most important goal among all the complex goals of most agriculture and food policies is to
achieve a persistent state of food and nutrition security (FNS) (Vallejo-Rojas et al., 2013).
Over the last century, increases in the efficiency and productivity of food systems have
resulted in significant reduction of food and nutrition insecurity and contributed to economic growth
throughout the world, in particular in developed regions, such as the European Union (Tansey, 1994;
Yakovleva, 2007). However, despite the various socio-economic, environmental and political trends
within this modern European food system (i.e. intensification, specialization, distancing, international
sourcing, concentration and homogenization etc.), food and nutrition insecurity still exists (Eurostat,
2009; FAO, 2012), while impact of human activities on the biophysical environment further increases
and contributes to emergence of concerns about those aspects of food system that pose threats to
society, economy and environment and thereby also undermine FNS (MEA, 2004; Yakovleva, 2007;
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Sundkvist et al., 2005; Tansey, 1994; Ericksen, 2007, 2008; Thompson and Scoones, 2009). In other
words, regardless of the high performance of the EU food system, it appears to be dysfunctional is
some aspects.
Against this background, there is a growing concern that satisfying societal demand for food
over the coming decades will be threatened by shocks and stresses resulting from such drivers of
change as urbanization, liberalisation, globalization of the food markets, population growth, climate
change, land degradation, resources scarcity, biodiversity decline, etc. (Godfray et al., 2010; Ericksen
2007, 2008; Morgan and Sonnino, 2010,). The food crisis in 2008 have showed that these concerns
are not unfounded. The supported by policy models of stable and efficient food systems are
becoming more and more locked in and unable to create a fundamentally new system when
ecological, economic, or social (including political) conditions make the existing systems untenable
(e.g. salinized agricultural systems). The emphasis on stability in agriculture and food policy and
programs is an outdated conceptualization of the means to achieve a system capable of persisting –
i.e., a sustainable food system. In a dynamic world with environmental, economic and social
constrains, which are constantly at odds with each other, policy needs to change accordingly so that
efforts are made to reduce food system vulnerability to shocks and stresses (Berardi et al., 2011).
Developing such policy to ensure Food and Nutrition Security (FNS) in the EU is a tremendous
challenge that requires assessment of food system vulnerability to shocks and stresses (Maxwell and
Slater, 2003; Ericksen, 2007). As vulnerability assessments have policy implications (Alwang et al.,
2001; Vogel and O’Brien, 2004), comprehensive and integrated analytical approach is needed in
order to avoid flawed policy resulting from misguided analyses or incorrect interpretations of results,
particularly in case of the food systems, which are a special category of coupled SESs and hybrid
socio-technical systems with numerous trade-offs between socio-economic and environmental
outcomes (Walker et al., 2002; Ericksen, 2007).

5.1

FOOD SYSTEM APPROACH FOR VULNERABILITY ASSESSMENT TO RESEARCHING FNS

The FNS research has historically concentrated on agriculture (mainly agronomy, although
livestock and fisheries also received considerable attention) and its associated sciences. This research
has brought many vital advances, which have allowed the global food production to be sufficient for
all, but then again not accessed equally by all. The dominance of this research community has
outshined many other important manifold aspects of FNS and despite enough amount of food on
global markets, still many people consume too little or too much (e.g. FAO, 2012).
For the last several decades researches put greater attention to other activities such as
processing food, packaging and distributing food, and retailing and consuming food and the whole
food chain concept is now well established (Maxwell and Slater, 2003; ESF, 2009; Rutten et al., 2011).
A different approach to the food chain concept for FNS research focuses on dimensions specified in
the 1996 Wold Food Summit definition of food security (see sections 2.1 and 2.3), vis. food
availability, food access, food utilization and their stability over time (FAO, 1996; Stamoulis and
Zezza, 2003). The dimensions are theorised as outcomes of the previously mentioned activities
(Ingram, 2011).
Taking into consideration the complexity of issues involved in FNS and their interaction with
multiple drivers of change, the research on food system’s vulnerability needs to recognise that the
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manner in which all the activities are performed and impacted directly affects the outcomes. In view
of that, Ingram and Brklacich (2002), argued that further research on FNS with regards to global
drivers of change should be based on an holistic and integrated food system approach.
Simplistically, in broad literature the concept of food system encompasses required inputs
(e.g. raw materials, energy, etc.), activities (e.g. growing, harvesting, processing, packaging,
transporting, marketing, consuming, and disposing of food, etc.) and resulting outcomes related to
feeding population (Rutten et al., 2011; Ericksen, 2007), and operates within various contexts, i.e.
biophysical, socio-cultural, economic, political and technological (Sobal et al., 1998; Tansey, 1994).
Due to its multiple contextualisation, the approach is not new in research, as it has been commonly
utilized across range of disciplines, such as: rural sociology (e.g. McMichael, 1994; Tovey, 1997),
political ecology (Foran et al., 2014) public health or agriculture and food economics, to describe the
complex set of components throughout which food is moved from “farm-to-fork” (Sobal et al. 1998).
Thus, there exist several conceptualizations for analysing food systems (Ericksen, 2007, 2008; Sobal
et al., 1998; Ingram, 2011), such as: system of provision (Fine et al., 1996; Green andFoster 2005;
Tansey and Worsley 1995), product lifecycle (Heller and Keoleian, 2003), industrial ecosystem (Hardy
and Graedel, 2002; Wirsenius, 2003) and food supply chain (Tavella et al., 2012; Yakovleva, 2007;
Marsden et al., 2000; Marsden and Morley, 2014). Moreover, some authors used the concept of food
system loosely, while the majority argued for, and linked it with systems theory (Koc and Dahlberg,
1999; Sobal et al., 1998). The understating of the food system differs also among the wide ranging
literature strands that embedded the concept in the systems theory perspective. Often looking at the
same or related components at diverse levels of analyses and diverse levels of abstraction, we can
distinguish different categories of food system approaches, for instance: commodity food systems
(Dixon, 1999), urban food systems (Allen, 1999), the global food system (Godfray et al., 2010), agrifood systems (Thompson and Scoones, 2009), local food systems (Hinrichs, 2000; Hinrichs, 2003; Lee
and Marsden, 2009; Bloom and Hinrichs, 2010), urban food systems (Pothukuchi and Kaufman,
1999), food policy systems (Pingali, 2004; Pingali et al., 2005) and many others.
Sobal et al. (1998) noted that among the abundance of conceptual framework, only few
existing models broadly describe the food system and most focus on one disciplinary perspective or
one component of the system. They classified approaches to the concept of food systems into four
major types, namely: food chain, food cycle, food web and food context. Each of these type serves
different subject areas and their different needs by highlighting different aspects of the food system,
while concentrating less on other characteristics. Food chain models focus on the flows of material
and objects through a sequence of steps. The feedbacks within the food system are the fundamental
for food cycle models. Food web models emphasise the interrelationships among diverse nodes in
the operation and control of the food system. The relationships of the food and nutrition system with
its environments are addressed in food context models. Sobal et al. (1998) integrated the four classes
of conceptualizations into a holistic food system model including nutrition. Dixon (1999) meanwhile
proposed a cultural economy model for understanding power in commodity systems, while Fraser et
al. (2005) proposed a framework to assess the vulnerability of food systems to future shocks based
on landscape ecology’s ‘Panarchy Framework’ (see section 4.2.2).
The abundance of different conceptualizations points out that food system is a complex
phenomenon with pluralist and interdisciplinary character. However, despite these various holistic
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approaches to food system, none was suitable for comprehensive vulnerability assessment in FNS
research, drawing attention to, the two-way interactions between the range of food system activities
and outcomes, and the vast array of drivers of change (Ingram, 2011). Having recognized the need,
Polly Ericksen, for the purpose of an interdisciplinary food security research project GECAFS (Global
Environmental Change and Food Systems) and based upon extensive literature review built up by the
food chain and food security communities, formalized in two key papers (Ericksen, 2007 and 2008)
an influential and holistic food system approach to analysis of vulnerability in FNS research (Figure 7).
Her broad definition of the food system includes interacting socio-economic and biogeophysical
driving forces, which influence and determine a set of activities and resulting from them outcomes.
As food system activities, in which are involved various actors, she considers four categories:
producing food, processing and packaging food, distributing and retailing food, and consuming food.
Food system outcomes result from food system activities and encompass: food security,
environmental security and other social interests. The vulnerability of the food system is assessed in
terms of the capacity of the actors, activities and processes to deliver food security and other critical
environmental and social outcomes, conditioned on distinct drivers of change. Undesirable outcomes
would indicate that somewhere in the system a critical capacity is falling and that the functions of the
food system are vulnerable (Ericksen, 2008; Ingram et al., 2010).
A holistic approach to describing and analysing food systems proposed by the GECAFS
conceptualization allows the direct linking of ecosystem services to a critical part of human wellbeing – i.e. FNS. The food system approach broadens the relatively narrow vulnerability assessment
of impacts of climate change on agricultural production to the full set of activities (i.e. along the
length of the food chain) and outcomes, including analysis of all synergies and trade-offs, balanced
across a range of societal goals (de Fries et al., 2004; Tomich et al., 2005). Besides, this approach
allows to understand not only consequences of drivers of change for multiple aspects of FNS, but
also how drivers of global environmental change (GEC) interact with other drivers of food system
activities and outcomes, contributing to the explanation of how food system drive environmental
change and the state of ecosystem services. Strengthened by the recognition of the range of ‘scales’
and ‘levels’, which are inherent in the modern cross-level and cross-scale food systems (Cash et al.
2004), the GECAFS approach has proven itself robust across a range of socioeconomic and
geographical contexts (Ericksen, 2008; Ingram et al., 2010).
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Figure 7 Conceptual framework of the food system approach for vulnerability assessment to the effects of global drivers of
change in food and nutrition security research (Source: Ericksen, 2007)

Despite numerous advantages of Ericksen’s (2007, 2008) food system conceptualization, it is
formalized at a general level and highly aggregated. Accordingly, it hides a complex set of important
food system components (e.g. various natural and human-made assets, on which food system
activities draw; power relations among actors; role of institutions; potential barriers and choices;
etc.). Hence, it cannot, in itself, assess the consequences of specific policies and other interventions.
In other words, it acts as a checklist of what needs to be discussed and identifies only a number of
high-level issues, whereas specific issues, such as animal welfare, public attitudes to genetically
modified foods or direct payments in agriculture, which are of high priority in the EU, and some food
system components would need to be made more explicit for investigation into vulnerability in
specific context of TRANSMAGO research (Ingram, 2011). Besides, there is also a recognised need for
conceptual clarity, to better interpret signals and resolution of trade-offs across scales (Ericksen,
2008) and to encompass the multifunctionality of the food system components and its consequences
(Marsden and Sonnino, 2008).

5.2

CONCEPTUAL FRAMEWORK OF FOOD SYSTEM FOR VULNERABILITY ANALYSIS IN
TRANSMANGO

Accepting that food systems operate in biophysical, socio-cultural, economic, political and
technological context, we acknowledge contributions of different disciplines to development of
comprehensive conceptual model. Accordingly, based on extensive literature review and discussions
within the TRANSMANGO project consortium, we propose to adopt and advance the framework of
Ericksen (2007, 2008) by combining various elements of: the multi-level perspective transition theory
(Geels, 2004, 2011; Geels and Schot, 2007), conceptual framework of the economy in the
environment (Common and Stagl, 2005); a conceptual model of the food and nutrition system (Sobal
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et al., 1998); livelihoods framework (DIFD, 1998), MEA (Millenium Ecosystem Assessment)
framework (2004) as well as theoretical concepts developed by Tansey (1994), Allen and Lueck
(1998), Marsden et al. (2000), Cash et al. (2006), Marsden and Sonnino (2008), McMichael (2009),
Friedmann (2009), Campbell and Dixon (2009), Godfray et al. (2010), Rutten et al. (2010, 2011),
Lawhon and Murphy (2011), Hammond and Dubé (2012), Foran et al. (2014), and many others.
As a result, firstly, for the purpose of TRANSMANGO project we lay out the following
conceptual model of food system, in which the unit of analysis – i.e. coupled socio-ecological system
(SES) – is widened with the concept of hybrid socio-technical system (STS) (Geels, 2004, 2011; Geels
and Schot 2007).
Secondly, we suggest three analytical focuses, i.e. (I) food system regime itself and (II)
multifunctionality of the food system regime and hence multi-regime interactions between food,
feed, energy, recreation, health and many other system regimes (Marsden and Sonnino, 2008) and
(III) interactions of the food system regime (meso-level) with niches (micro-level) and landscape
(macro-level) (Geels, 2004, 2007; Geels and Schot 2011); all of which are impacted on by shocks and
stresses formed from biophysical, socio-cultural, economic, political and technological drivers of
change (Godfray et al., 2010).
Thirdly, the food system regime, which is a special type of SES and STS, consists of continuum
of food system activities (i.e. providing and obtaining inputs, producing food, distributing food,
consuming food, obtaining nutrients and managing losses and waste, etc.), of which functions are to
overcome existing barriers and which result in diverse food system outcomes (i.e. FNS, other socioeconomic welfare and environmental security).
Fourthly, as ecosystem along with technology, artefacts, knowledge, capital, labour, cultural
meaning, etc. are in modern societies crucial elements to overcome existing barriers and to fulfil the
different societal functions (e.g. transport, communication, need for food, etc.), we suggest and
analytical distinction between natural and human-made assets (MEA, 2004; Common and Stagl,
2005; DFID, 1998), on which the food system activities draw.
Fifthly, following Geels (2004), we open up also the black box of regulative, normative and
cognitive institutions by making them an integral part of the analysis. The theoretical model makes
explicit the role of institutions in coordination of activities and in the dynamic interplay between
actors, assets and activities.
Sixthly, we recognize in our conceptualization that food system activities are performed by
actors with various interests. Thus, we give also careful consideration to power relations among
those actors, that is how power is mobilized, referenced, and applied in the food system regime, and
who are the winners and losers of these processes (Friedmann and Mc Michael, 1989; Geels, 2004;
Campbell, 2009; Geels, 2011; Lawhon and Murphy, 2011).
Seventhly, having described the analytical components of food system regime (i.e. activities,
outcomes, actors (along with their power relations), assets and institutions), we investigate dynamic
interactions between them. A dominant feature of modern century food systems is that they are
inherently cross-scale and cross-level and like all complex and dynamic systems, their components
are highly interconnected. Therefore, we pay attention also to dynamics, interactions and feedbacks
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among activities, outcomes, natural and human-made assets, institutions and drivers, many of which
occur at multiple scales and levels (Cash et al., 2006; Ramalingam et al., 2008; Thompson and
Scoones, 2009; Ericksen, 2008).
Figure 8 represents the TRANSMANGO conceptual food system approach. A detailed
description follows.
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Figure 8 TRANSMANGO conceptual framework of the food system for vulnerability assessment
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5.2.1

Focusing on food system regime
We focus our analysis on the concept ‘food system regime’ because of several reasons.

First, the regime is of central importance for transition research, since it defines the societal
systems within which transitions are analysed (Geels, 2004). The regime refers to a “semi-coherent
set of rules that guide, orient and coordinate the activities of the social groups that reproduce the
various elements of socio-technical systems” and thus accounts for the stability of the system (Geels,
2011). The regime includes both the tangible and measurable elements as well as the intangible
elements (Geels, 2011).
Secondly, with regard to food system regime, there is a broad literature stimulating ongoing
debate around whether there is a new food regime emerging, a transition period of contestation and
experimentation or a co-existence of food regimes (Freidman, 2009, McMichael, 2009, Campbell and
Dixon, 2009). Recent literature on food security has been engaging with these issues mostly through
a call for a renewed research agenda that overcomes the oppositional narratives (e.g., efficiency vs.
sufficiency, bio-economy vs. eco-economy) and obsolete dichotomies (e.g., production vs.
consumption, rural vs. urban) historically embedded in the debate on FNS. As several researchers
have recently argued, overcoming the polarization of food security debates is a first and fundamental
step to capture the systemic and evolutionary nature of the global food crisis (Sonnino, 2015).
Thirdly, vulnerability may arise within the food system regime itself or because of
multifunctional character of food system components. In other words, insight into vulnerability
should take into consideration not only autonomous food system regime, but also the
interdependence between the different system regimes.
In TRANSMANGO the food system regime ( Figure 8) consists of several components,
involved in originating, shaping and fulfilling societal functions (foremost need for food) as well as
coordinating (regulating) how it happens, all of which are under impact of various drivers. These
components encompass: food system activities, which are performed by actors, draw on natural and
human-made assets, are coordinated by institutions and result in food system outcomes.
5.2.1.1

Food system activities
The core of the food system regime constitutes the food system activities which result in
diverse food system outcomes. The elliptic box represents a continuum of food system activities,
which draw on assets and are performed by actors individually or in groups with distinctive
characteristics (e.g. certain roles, responsibilities, norms, perceptions, etc.), various interests and
power relations.
Simplistically, producers obtain inputs and transform them using services into agriculture
commodities. The agricultural products are then processed by processors and distributed by traders
to consumers. The last ones cook and eat foods that contain nutrients which are used for
physiological functions. Along the whole food chain the actors generate food losses and wastes,
which are either recycled or disposed in numerous different ways. Above and beyond, all this core
activities are coordinated and supported by various intermediary activities, which are based on
appropriate infrastructure of actors such as governments, farmers organisations, banks, research
institutes, and assets, e.g. financial resources, technologies, etc.
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In our conceptualization, there are numerous food system activities in which various actors
are involved (for examples see Table 4). Activities connected with providing and managing input as
well as producing and distributing food are performed on the food supply side, whereas activities
related to consuming and obtaining nutrients are done on the food demand side. However, it is
important to note that all the activities are interconnected and form a continuum.
While performing activities, actors draw on inputs, namely flow of resources and services
from natural and human-made assets, but also impact them by for instance investing in humanmade assets as well as by generating waste and disposing waste to natural assets. This dynamic
interplay is represented in Figure 8 by arrows from food system activities to assets.
Throughout food system activities are fulfilled various societal functions, in this case
primarily need for food. The arrows and the vertical line between the food supply side and food
demand sides are used as short-hand to denote respectively the flow of agri-food products and
feedback, and the barriers within the continuum (see section 5.2.1.5). The barriers have to be
overcome in order to fulfil the different societal functions (foremost the need for food). The degree
to which the functions are fulfilled determines the result of food system activities, namely the food
system outcomes, throughout which vulnerability is revealed.
This means that in our conceptual framework fulfilment of societal functions becomes
central and the attention is paid not only to food production, but also to the use and functionality of
food products. This, in turn, allows us to analyse the food system pathologies, such as productionconsumption of “empty calories”, food scares, excessive food miles, over-buying and overconsuming, producing excessive amount of food losses and wastes and many others as well as its
vulnerability to shocks and stresses based on the outcomes.
Food supply
As mentioned above, in our conceptual framework the food system activities related to food
supply are defined by providing and managing inputs for producing and distributing food, which
people consume on the food demand side. Drawing on stages of food production listed by Allen and
Lueck (1998) and marketing functions in agribusiness theorized by Beierlein et al. (2008), we have
developed list of exemplar food system activities related to food supply (Table 4).
The key actors on the food supply side are producers, viz. farmers, hunters and fishermen as
well as the multiple suppliers of inputs to production (including small, medium and large firms and
multinationals as well as agriculture labourers and land owners), processors and packers, middlemen
– distributors (e.g. traders, wholesalers, retailers, supermarkets, advertisers), governments and
organisations that set standards, supportive infrastructure, such as universities, technology
institutes, and last but not least intermediary infrastructure, for instance banks, consultants,
insurance companies, sector organizations, to name but a few (Table 4).
Providing input encompasses all activities that are happening on the side input industry such
as sourcing raw materials, producing inputs, distributing inputs.
Planning the quantity and quality of output that is intended to be produced and placed on
the market involves such actives as researching and selecting the market and following managing
inputs to production, such as raw materials (e.g. natural resources, land, seeds, fertilizers, animals,
43

TRANSMANGO
D2.1 „Conceptual framework”
labour etc.), as well as other biophysical factors and social factors, that are available in a given
environment for the food system to transform them into previously planned required outputs (i.e.
plant or animal products). As planning is an iterative process, supervising and monitoring constitute
relevant integral and supportive part of it.
Producing food includes the complexity of all activities involved in growing plants and
producing livestock as well as in collecting foods from the environment by hunting, fishing and
gathering. Producing plants encompasses selecting variety, rotating, cultivating soil, planting and
sowing, fertilizing, protecting crop and harvesting. Producing livestock involves activities ranging
from selecting breed, breeding itself, housing, feeding, disease control, cleaning to managing land or
sometimes also slaughtering.
Distributing food (& inputs) includes all activities that are critical to overcome various
barriers (see section 5.2.1.5) within the food system that separate for instance input industry from
farmers or farmers from consumers. The activities are performed by a wide range of actors.
In a market economy, the most common and fundamental activities are buying and selling,
which transfer the legal title of the product from the seller to the buyer. Both of these activities are
compulsory for product exchanges between input supplier and producer or producer and consumer
to occur. Depending on the level of analysis, in terms of national system the activities related to
buying and selling are referred to as respectively importing and exporting. Besides buying and selling,
however, we can distinguish also other forms of activities, which are of high importance for food
security, for instance: self-producing and/or informally exchanging food (and inputs) based on
reciprocity, food assistance provided by the State and/or by charity organizations, etc.
Activities related to storing allow to preserve inputs, agriculture products or final food
products in good condition within the period of time between the end of production and beginning
of use at next the stage of production or consumption. As there is high diversity among products with
regard to their perishability and consequently storage conditions, the activity of storing could be
further divided into series of such activities as salting, smoking, freezing, to name but a few.
Throughout activities related to transporting we are able to move inputs and foods from the
location, where producing activities take place, to place where respectively producers and
consumers could acquire them. The intensity of activities within transporting depends on the
complexity and scope of the food system. For instance, the complex, globalised food systems involve
a lot of transporting activities, as there are many distribution transfer points with considerable
hybridization between different types of distribution outlets.
The activities that involve processing and packaging are essential for transforming, for
instance, natural resource or agricultural commodity into a form that has greater value to producer
(e.g. phosphate rock  phosphate fertilizers) and consumer (e.g. cereals  bread). Within this
category of food system activities, processors and packers perform inter alia crude (e.g. cleaning,
milling, etc.) and finished (e.g. packaging, cooking, etc.) transformation activities using mechanical,
physical and chemical operations to separate, combine and preserve inputs and food products.
Within this function the processors add value to products. Processing and the associated packaging is
among the ‘distributing’ activities. Indeed, some of the natural resources and agriculture
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commodities are desired to be heavily processed, for example, nitrogen or oilseeds undergo
extensive processing and packaging before they are sold as mineral nitrogen fertilizer or cooking oil,
whereas some of them require much less or even no processing and packaging (e.g. manure or fruits
and vegetables).
There is also a set of facilitating activities, that make the food system work more efficiently.
Within activities related to financing, the financial institutions (e.g. banks) provide other
actors in the food system with funds for performing activities connected with input/food supply
before they receive it from the sales to the farmers/consumers and food demand in times of financial
shortages (e.g. unemployment, delays in income from salary, etc.) of those who consume. Thus,
ability to access financial resources for running smoothly the food businesses or simply obtaining
food is of relevance.
By grading and standardizing activities various public and private actors strive to provide
uniformity in quality and safety standards of agriculture commodities and final food products. These
activities lead to the creation of public and/or private institutional (regulatory) mechanism that frees
buyers of inspecting each item to be purchased by themselves. Within these category we could
further distinguish numerous activities such as certifying, monitoring, auditing, etc.
Actors such as scientists, educators, advisers, consultants, speculators, governments and
many others are involved also in activities that aim at providing information. These activities should
assist other food system actors in their activities by disseminating information on technical
knowledge, prices, inventory levels, embargoes, or anything else that could influence their
performance.
Business actors, farmers, consumers, insurance companies, but not only, perform also so
called ‘risk-taking’ activities. As many activities in the food system depend on uncertain conditions
(e.g. weather conditions, volatile commodity prices), these activities could be important buffers in
times of crisis.
Food demand side
As mentioned above, in our conceptual framework the food system activities on the demand
side are linked to fulfilment of functions related to consuming food acquired from the food supply
side and obtaining from them nutrients. By adopting and expanding the Sobal et al. (1998)
conceptualization we have developed list of exemplar food system activities related to food demand
(Table 4).
The key actors on the food demand side are consumers (i.e. individuals, households, groups
of people) and various other actors that control what they consume e.g. educators, market
regulators, advertisers, consumer groups, etc. Note that consumers are units of analysis that differ in
scale and composition (i.e. from single individuals to large kinship groups) as well as other
characteristics such as socioeconomic status, race and ethnicity, health status, education, cultural
traditions, norms and values (see section 6.1; Ericksen, 2007).
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Consumers carry out a range of activities related to consuming food. They are planning their
food consumption and acquiring food, both of which are activities related to procuring foodstuffs
through available channels of food resources. Further they are preparing, conserving and/or storing
food, so transforming raw food products into consumable and/or storable meals. Finally they are
eating food, which is an activity that is a link to obtaining nutrients and involves selection, serving
and ingestion of foodstuffs.
Obtaining nutrients encompasses a range of activities related to developing diet and
educating on food (e.g. its nutritional value) as well as digesting (i.e. ingesting and breaking down)
foodstuffs into food components, which are then further transported to various parts of the body
and finally metabolised in physiological processes. With the term ‘food components’ we
conceptualize both positive/negative substances and microorganisms such as nutrients and
toxicants, beneficial and poisonous bacteria, etc.
Managing loss and waste
According to FAO (2014) “Food loss and food waste refer to the decrease of food intended for
human consumption in subsequent stages of the food system. Food is lost or wasted throughout the
whole supply chain, from initial production down to final household consumption. The decrease may
be accidental or intentional, but ultimately leads to less food available for all. Food that gets spilled or
spoilt before it reaches its final product or retail stage is called food loss. This may be due to problems
in harvesting, storage, packing, transport, infrastructure or market / price mechanisms, as well as
institutional and legal frameworks. Harvested bananas that fall off a truck, for instance, are
considered food loss. Food that is fit for human consumption, but is not consumed because it is or left
to spoil or discarded by retailers or consumers is called food waste. This may be because of rigid or
misunderstood date marking rules, improper storage, buying or cooking practices. A carton of brownspotted bananas thrown away by a shop, for instance, is considered food waste.”
In our conceptualization we adopt the definitions developed by FAO (2014) and expand the
activities related to generating food loss and food waste, by adding also other losses and wastes (e.g.
of input to production, packaging) and other activities such as recycling waste and disposing waste to
the environment.
Table 4 Key categories and examples of food system activities and actors that perform them
Food system activities
General
Food supply
Providing inputs

Actors (examples)
Specific (examples)

Sourcing raw materials
Producing inputs
Distributing inputs

Input industry e.g. plant breeding companies, fertilizers and
pesticides producers, animal feed and medicines producers,
machinery producers, energy industry, agri-food labourers,
land owners, etc.

Managing inputs
Supervising & monitoring

Food producers and distributors e.g. farmers, hunters,
gatherers, fishermen, processors, traders, distributors,
transporters, wholesalers, retailers, food services, managers,
etc.

Selecting variety
Rotating

Farmers, etc.

Planning

Producing plant

46

TRANSMANGO
D2.1 „Conceptual framework”
Cultivating soil
Planting and sowing
Fertilizing
Protecting crops
Harvesting
Producing livestock
Selecting breed
Breeding
Housing
Feeding
Controlling diseases
Cleaning
Managing land
Slaughtering

Farmers, vets, etc.

Collecting food from
the environment
Hunting
Fishing
Gathering wild edible
plants

Hunters, fishermen, gatherers, etc.

Distributing food (& inputs)
Buying (importing)
Selling (exporting)
Self-producing
Other forms of exchanging
Storing
Transporting
Processing
Packaging
Grading & standardising
Financing
Risk-taking
Providing information

Input industry, farmers and consumers, processors, traders,
wholesalers, distributors, transporters, packers, retailers,
food services, coordinating, supportive and intermediary
actors e.g. research institutes, consultants, advisers,
financial institutions,
sector organisations, insurance
companies, speculators, certification bodies, auditors,
employees, trade organisations, NGOs, government, etc.

Planning food consumption
Acquiring food
Conserving & storing food
Preparing food
Eating food

Consumers, individuals, households, groups e.g. elders,
migrants, infants, adults, pregnant women, etc.

Educating on food
Developing diet
Digesting food
Transporting nutrients
Metabolising

Consumers, human body, dieticians, educators, advertisers,
etc.

Generating losses
Generating wastes
Recycling wastes
Disposing wastes

Actors along he whole food chain, waste processors, etc.

Food demand
Consuming food

Obtaining nutrients

Managing losses & wastes

5.2.1.2

Natural and human-made assets
The rectangular boxes ( Figure 8) signify the natural and human-made assets, both of which
embrace different categories of resources (capital, stock) and services that are the building blocks of
food system activities. The approach, similarly to Sustainable Livelihood Framework (DFID, 1998), is
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founded on a belief that actors require a range of assets to fulfil the food system functions; no single
category of assets on its own is sufficient to achieve the many desired food system outcomes. Thus,
the actors have to seek innovative ways of sourcing and combining assets they do have to ensure
proper functioning of the food system.
The arrows between the rectangular and elliptical boxes symbolize (I) the flow of resources
and provision of services, upon which the fulfilment of functions throughout food system activities
performed by actors is built, as well as (II) the impact of these activities on natural and human-made
assets. Examples of the latter one are the investment to human-made assets or the insertion into the
natural assets of waste arising in the food system activities. The dotter arrow between natural assets
and human-made assets is used to highlight various interactions and interdependencies that exist
between them Figure 8).
The natural and human-made assets (i.e. resources and services) relate to one another and
to each other in a multitude of different ways. The two most important relationships between the
assets for vulnerability assessment are: (I) sequencing and (II) substitution. Sequencing denotes if
utilization of one resource or service is enough for proper functioning of the food system or a
combination of resources and services is needed for achieving FNS and other desirable outcomes. In
turn, the latter one refers to possibilities to replace one resource or service with another. However,
the feasibility of substituting is dependent on the existence of a substitute, its distributional impact,
its cost, the opportunity cost of maintaining the resource and/or service as well as the crossresources and/or cross-service costs and impacts. Generally, the narrower the choice of feasible
substitutions, the more vulnerable the food system is.
Different food system activities have different requirements in terms of natural and humanmade assets. However, the general principle is that those actors who have access to variety of
resources and services provided by the natural assets are more likely to be able to make good
choices, efficiently perform activities and as a result fulfil functions of the food system. The reason
behind this it that the actors will be choosing from range of resources and/or services so as to
maximise the positive food system outcomes, rather than being forced into any given resource
and/or service because it is the only choice. Hence, the vulnerability of the food system is perceived
by the condition (state) of the natural and human-made assets in relation to their ability to provide
relevant resources and services.
Our conceptual framework identifies several functional categories of assets and presents
them in Figure 8 in the form of flexible triangle/pentagon. The triangle/pentagon shape is adopted
from extensive literature based on Sustainable Livelihood Framework (DFID, 1998). The shape shows
schematically important interrelationships between the various assets, but most importantly the
constant variation in their amount available to actors for their food system activities over time. The
time dimension is of great significance for the analysis, as information should be gathered on trends
in overall assets availability as well as on which actors are accumulating assets, which are losing them
and why. For clarity, the central point represents zero and the outer perimeter denotes infinite
amount of assets that are available to actors. Accordingly, differently formed triangles/pentagons
represent the amount of available natural and human-made assets, thus also can indicate food
system pathologies (e.g. food-fuel competition for resources and services) as well as level of
vulnerability of the food system.
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Natural assets
As mentioned above, the functioning of a food system depends inter alia on the state of
natural assets. The natural assets are a dynamic complex of everything – i.e. living organisms and
non-living environment – in a specified area, interacting as a functional form. In our conceptual
framework natural assets encompass provision of ecosystem resources and services, as indicated by
the Millennium Ecosystem Assessment (MEA, 2004). These are (Table 5 and Figure 8): provisioning;
regulating; and supporting services. Besides these three categories, in our conceptualization we also
consider the fourth category proposed by MEA (2004) – i.e. cultural services – but as a component of
human-made assets.
The provisioning assets provide the food system with various products from ecosystem such
as fuel, food and fibre, fresh water, biochemicals, genetic resources and many other renewable and
non-renewable resources. These resources and services are most frequently required as inputs to
activities performed by actors.
Natural assets have also the ability to regulate processes taking place within the food system
boundaries and beyond. It means that they are able, for instance, to maintain the air quality, regulate
climate, control erosion, regulate and purify water, receive and decompose waste, control
biologically diseases, ensure pollination and protect against storms. All of the regulating assets are
not only entry condition for successful performance of activities related to food supply and resulting
fulfilment of functions, but they are also indispensable for all other parts of food system to function
properly.
The supporting assets have a long-term impact on the functioning of the food system. These
assets provide such services as primary production, production of atmospheric oxygen, soil formation
and retention, nutrient cycling, water cycling, and provisioning of habitat and many others.
The natural assets are both exploited (e.g. flow of resources and services to food system
activities) and accumulated (e.g. waste insertion from food system activities) by actors in the food
system as well destroyed and created as a result of influence of drivers. The actors performing the
activities within both sides – i.e. food demand and food supply – have a set of choices with regard to
maintenance of the natural assets, which are limited by institutions (e.g. ownership rights, rules
regulating access to common resources etc.). At one extreme they exploit the desired natural assets
in an unsustainable way (e.g. extensive use of non-renewable resources; waste insertion without any
prior treatment). At the other extreme the natural assets are maintained at a sustainable level (e.g.
harvest of renewable resources at sustainable level; recycling of generated waste).
Human-made assets
Similar to natural assets, the human-made assets provide actors with several resources and
services that also influence the functioning of the food system. According to FAO (2007) investment
in human-made capital of the agri-food sector is positively correlated with food security, viz.
countries with higher net investment rates perform better in reduction of poverty and hunger.
Therefore, in our study we conceptualise human-made assets as one of the component of the food
system regime that per se has strong impact on overall welfare and thus is important for vulnerability
assessment. According to our conceptualization, similar to Common and Stagl (2005) and DFID
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(1998), human-made assets embrace five categories (Table 5 and Figure 8), i.e.: physical, human,
intellectual, social (including cultural) and financial assets.
Physical assets are based on an assemblage of all kinds of elements such as tools, machinery,
buildings, vehicles, roads etc. They create the necessary infrastructure for activities performed within
both the food supply (e.g. agriculture machinery; trucks delivering food products) and demand (e.g.
kitchen utensils; fridge-freezers) sides.
Human assets are conditioned by capital of learned knowledge and skills embodied in
particular individuals. These assets influence the productivity of the food system, as the individuals
are suppliers of labour. It is also important to acknowledge that consumption activities affect human
assets, for example food education.
Intellectual assets are built upon the capital of knowledge and skills, that is not embodied in
particular individuals, but available to the actors engaged in food system activities via books, articles,
magazines, websites etc. The intellectual assets are needed in the food system to transfer the
scientific theory into practice.
The functioning of the food system, especially those related to consumption, is conditioned
also by social assets. They are linked with coordination of the food system activities as they are
tightly bound to human values and behaviour, as well as other human institutions and patterns of
social, economic and political organization. Cultural diversity, spiritual and religious values,
knowledge systems, educational values, inspiration, aesthetic values, social relations, sense of place,
cultural heritage values, recreation and ecotourism are some examples of the contribution from the
social assets to the food system.
Financial assets encompass everything that is connected with financial resources and
services. Actors in the food system need them to be able to obtain other assets needed for their
activities connected with producing, distributing, consuming food, obtaining nutrients from it and
managing loss and waste, as well as for the coordination by institutions.
The impact of human-made assets on the vulnerability of the food system depends on their
current state, which is influenced by the rates of flow of and investment into resources and services
as well as their destruction and creation resulting from influence of drivers. Actors performing
activities within the food system have a set of choices, which are delineated by the institutions, with
regard to the current state of human-made capital. This means that by their decisions they can
determine the ratio between flow of and investment into each of the human-made assets. The
choices on investment in each of the human-made assets are important for vulnerability assessment,
as it means as such using inputs (e.g. labour and capital) (I) to produce infrastructure (durable
services), (II) to acquire and disseminate skills, education and training (human services), (III) to
produce and disseminate knowledge (intellectual services), (IV) to save money (financial services)
and (V) to create set of institutions (social services), rather than to produce food commodities for
consumption. The choices on flow of the human-made assets are also relevant for vulnerability
assessment, as they determine the scale of depreciation of the human-made assets. At one extreme,
the actors do not invest into human-made assets at all, but exploit them to the limits. At the other
extreme, the investment is much higher than the exploitation.
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Table 5 is a schematic matrix that could guide analysis of uses by actors of natural and
human-made assets, which could help in identifying vulnerability hotspots within the food system.
Table 5 Key categories of natural and human-made assets and their direct and indirect uses (flow of and investment into/
impact on) by the internal and external actors of the food system while performing their activities (Source: adopted from
Resilience Alliance, 2007)
Assets
General
Natural assets

Uses (flow of and impact on) of assets by actors
Specific

Direct uses

Internal actors

Indirect uses

External actors

Provisioning
Supporting
Regulating
Human-made assets
Social
Durable
Human
Intellectual
Financial

5.2.1.3

Food system outcomes
Fulfilment of functions within the food system activities leads to positive and/or negative
food system outcomes (Figure 8). Although outcomes are influenced by food system activities, the
multi-regime interactions, the interactions between regime, niches and landscape, and foremost
drivers determine them as well.
The food system outcomes, similar to Ericksen (2007), are categorised as FNS (see section 2),
socio-economic welfare and environmental security, in order to make the conceptual framework
manageable.
The most important desirable outcome is FNS. Although the extent to which this positive
outcome is achieved is open to interpretation, as it is a controversial and highly politicized issue.
Nevertheless, food insecurity is consistently perceived as a negative outcome and a core sign of
pathology and/or vulnerability of the food system (see section 2).
Besides, our conceptualization includes also such food system outcomes as socio-economic
welfare and environmental security, which may or may not be relevant in any given situation, but
their shortages could be signals of pathology and/or vulnerability of the food system (Figure 8).
Environmental security encompasses the stocks and flows of natural assets, provision of their
services as well as access to them. In turn, socio-economic welfare includes social and economic
factors of FNS, such as income, wealth, social and human capital, education, health etc. In other
words, the stocks and flows, provision of services and access to human-made assets.
5.2.1.4

Institutions
Although the actors have relative autonomy in their activities and choices within the food
system regime, there is some level of coordination by public (e.g. CAP, HACCP, EU organic farming
regulation, etc.) and private (e.g. GLOBALG.A.P., Fairtrade, BRC, IFS, etc.) institutions at different
levels (e.g. global, EU, national, local etc.) (Geels, 2004). In our conceptual framework the institutions
are depicted in a rounded-rectangular box (Figure 8) and understood as rules, which are
interdependent and interact with each other. Based on the level of formality, similar to Geels (2004),
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we distinguish three categories of institutions, viz. regulative, normative and cognitive. The solid
arrows (Figure 8) to food system activities as well as natural and human-made assets mean that
institutions coordinate and structure the activities performed by actors and the state of assets, and
as a result they also influence the range of choices available to actors. Hence, institutions develop,
manage and promote or discourage the flow of resources and provision of services as well as aim at
coordinating the fulfilment of functions.
Regulative institutions have the highest degree of formality (e.g. governmental regulations
and policies such as Common Agriculture Policy, etc.) and are legally sanctioned (e.g. courts). They
work on a coercive basis via instrumentality and expedience, constraining actors’ behaviour and
regulating their relations in the food system regime. As a result the regulative institutions create
stability. Examples of such institutions are formal rules, laws, sanctions, incentive structures, reward
and cost structures, governance systems, power systems, protocols, standards and procedures.
Normative institutions have lower degree of formality then the regulative ones and are
morally governed (e.g. values). They create normative pressure (e.g. shaming) through
appropriateness and social obligation. Accordingly, the normative institutions create inclusion criteria
for becoming part of a group. These rules confer inter alia values, norms, responsibilities, duties,
rights, role expectations, authority systems and codes of conduct, etc.
Cognitive institutions are also less formal than regulative rules. Their basis of legitimacy is
that they are culturally supported and/or conceptually correct. These institutions are taken for
granted and coordinate actors’ activities by means of mimetic, learning and imitation of orthodoxy
(shared ideas, concepts). Hence, cognitive institutions constitute the nature of reality and the frames
through which meaning or sense is made, and cover priorities, problem agendas, beliefs, bodies of
knowledge (paradigms), models of reality, categories, classifications, jargon/language and search
heuristic, etc.
Table 6 summarizes varying characteristics of the three kinds of institutions (adopted from
Geels, 2004 after Scoot,1995).
Table 6 Key categories of public and private institutions that coordinate the food system activities performed by actors and
uses of natural and human-made assets (Source: adopted from Geels, 2004 after Scoot, 1995)
Insitutions

Regulative

Normative

Cognitive

Examples

Basis of
compliance

Mechanisms

Logic

Basis of
legitimacy

Formal rules, laws, sanctions,
incentive structures, reward
and cost structures,
governance systems, power
systems, protocols, standards,
procedures
Values, norms, role
expectations, authority
systems, duty, codes of
conduct
Priorities, problem agendas,
beliefs, bodies of knowledge
(paradigms), models of reality,
categories, classifications,
jargon/language, search
heuristics

Expedience

Coercive (force,
punishments)

Instrumentality
(creating stability,
‘rules of the game’)

Legally
sanctioned

Social
obligation

Normative
pressure
(social sanctions
such as ‘shaming’)
Mimetic, learning,
imitation

Appropriateness,
becoming part of
the group (‘how
we do things’)
Orthodoxy (shared
ideas, concepts)

Morally
governed

Taken for
granted

Culturally
supported,
conceptually
correct
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The different categories of institutions are not autonomous entities but frequently overlap
and conflict between each other and determine the way in which actors operate and interact in the
food system regime. This means that the three together form various kinds of institutional systems
that inter alia provide incentives and/or disincentives, grant and/or deny access to resources and
services, enable and/or disable transformation of raw materials into products (through markets), and
are influential in terms of inter-actors relations. Moreover, institutions expand and/or narrow down
range of choices available to actors. This means, that they affect key aspects of the food environment
in which actors make choices, for instance food availability (e.g. the range of foods available in the
marketplace), food prices (e.g. food retail prices), and food marketing (e.g. how food is sold through
retail channels, labelled, and promoted), etc. It is also important to note that different groups of
actors within the food system (e.g. R&D, farmers, processors, consumers, etc.) share different rules
and interests, so each group functions within its own institutional system and exhibit different
influential power (see section 5.2.1.6). Therefore, it is often difficult to change one rule, without
altering others and to predict consequences of any adjustments for all actors involved in the food
system regime.
In order to understand the impact of existing institutional systems on vulnerability of the
food system, it is necessary to be able to assess their effect through food system outcomes taking
into account also impacts of drivers. The in-depth understanding of feedback loops (see section
5.2.1.7) gained through this assessment will then assist with the development of institutions striving
for more desirable food system regime.
5.2.1.5

Barriers and choices
Within the food system regime, specifically while performing food system activities, actors
encounter set of barriers (as mentioned in section 5.2.1.1). The barriers cause the food system
pathologies and/or make it vulnerable to shocks and stresses, as they inhibit fulfilment of functions
and consequently lead to food and nutrition insecurity and/or other negative outcomes.
At all stages of food system actors have to face numerous barriers in performing their
activities, such as owner separation (inability to transfer ownership), time separation (input/product
is not in the proper form), space separation (location of input/product is inaccessible), value
separation (input/product is not in the proper form) and information separation (lack of relevant
information and knowledge) (Beierlein et al. 2008). For example, farmers face such barriers as lack of
technical knowledge on agronomy and animal husbandry, lack of market information, lack of access
to inputs to production (e.g. land, machinery, finances etc.), inappropriate climatic conditions,
abundance of pests and diseases, etc. Distributors (speaking in general terms), similarly, have to
struggles with, for instance, lack of access to energy (e.g. fuel), lack of transporting infrastructure,
etc. And finally, consumers have to overcome such barriers as lack of purchasing power (e.g.
unemployment), lack of transport to point of access (e.g. food deserts), lack of access to food
assistance programmes (e.g. lack of awareness and/or barriers to applying because of illegal
immigrant status, illiteracy, etc.), lack of access to necessary resources and services for food
preparation, for example: proper cooking facilities or tools (e.g. pots, pans, cutlery, etc.), learning
possibilities of necessary skills and energy source, lack of food education, lack of nutritious
components in the ingested foodstuffs (caused by inter alia lack of awareness about nutrition, lack of
financial resources, etc.) and/or presence of poisonous substances/microorganisms, etc. These
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barriers make the system vulnerable by creating possibility for failures in functioning of the food
system.
In turn, the actors have a set of choices, which are determined by their possible entitlements
(see the concept of entitlements presented in 2.3.2; Sen, 1981), as well as various interests and
power relations (see section 5.2.1.6; Lawhon and Murphy, 2011). Actors performing activities based
on made choices either overcome or exacerbate the barriers, so respectively food system functions
are or not fulfilled. This also means that the more choices and flexibility the actors have in the food
system, the greater their ability to succeed in overcoming these barriers and subsequently to return
the proper functioning of the food system. For example, with regard to technology farmers
producing crops can use manual labour, animal traction, advanced mechanization, chemical and
genetic modification may or may not be applied, whereas those keeping animals can do it in pastoral
system or feedlot and so on. Another example of choices relate to barriers within distributing food.
At one extreme farmers may be selling their produce directly to the consumers. At the other
extreme, each of these specific activities within food distribution may be carried out separately by
dedicated actor, thus generating more efficiency, but with varying effects on vulnerability. With
regard to consumers the vulnerability of the food system depends on set of choices concerning for
example volume and range of acquired products, acquisition channels and their localisation (e.g.
market distribution channels, institutional channels, interpersonal channels, food assistance
programmes etc.), concerning diets’ composition, financial resources as well as transportation
infrastructure.
5.2.1.6

Power relations
As conflict and contestation are inherent in decision making, especially where redistribution
of and access to natural and human-made assets is involved (Avelino and Rotmans, 2009; Shove and
Walker, 2007), in our conceptual framework, following the political ecologists emphasis on the role
of power relations in SES and STS, we consider “how the power is mobilized, referenced and applied”
among actors in the food system regime.
In order to analyse power relations, we should answer such questions as: who is (or is not)
represented and included in decisions; where and at what scale decisions are made; whose
knowledge counts and why; how power relations influence regime dynamics, landscape features, and
the prospects for niche innovations; what checks are in place to qualitatively evaluate the
representativeness and fairness in decision-making; what are the expected social consequences of
particular policies; and how these can be better predicted, shaped, and/or mitigated (Lawhon and
Murphy, 2011).
In sum, by categorizing relevant types of power, and understanding the use of language and
the building of networks, providing insights into the power dynamics within the food system regime,
we are able to show why particular alliances form around strategies, and how management decisions
are made. Consequently, such analysis of power relations adds to understanding of the co-existence
and co-evolution of food regimes and finally to explanation of the way in which the food system
outcomes are shaped and distributed within society (Meadowcroft, 2009; Lawhon and Murphy,
2011).
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5.2.1.7

Dynamics, interactions, interconnectedness and feedbacks across multiple scales and
levels
What is critical is that the food system regime should not be viewed as a linear, deterministic
arrangement. The food system regime components at multiple scales and levels are dynamic,
interact with each other and constrain, influence and mutually shape each other by feedbacks, so
that change in one part affects other parts, whether intentionally or not (Ramalingam, et al. 2008,
Scoones, 2009). Thus, also coordination by flexible institutions is required (e.g. hierarchies, markets,
networks, public policies).
In our conceptual framework, following Carpenter and Gunderson (2001) and Holling (2001),
we recognise that there are many feedbacks among food system regime itself and between different
regimes, as they are special type of coupled SES and STS. They occur across and between activities,
assets, institutions, outcomes and drivers, as shown in Figure 8 by the arrows that connect all the
components. We define them as a message about the food system outcomes that is transferred back
to its environment (Sundkvist et al., 2005) and they “arise when social, economic, political actors
respond to changes as well as when ecosystems respond to variety of drivers” (Ingram et al., 2010). In
other words, the food system regime (including the multi-regime arrangements) produces outcomes
that influence food system components and drivers with or without some time delay. These
outcomes can have a differentiated impact on system components, changing the distribution of
benefits and costs. The conceptualization foresees the food system outcomes to be kind of a control
device for the food system regime and interacting regimes, which either directly or indirectly through
drivers conveys signals about the level of fulfilment of food system functions. The feedbacks are then
received by the food system and translated into smaller or bigger changes in food system
components (throughout for example re-focusing of institutional strategies with regards to use of
natural assets), but sometimes even shifts in regimes.
We can distinguish positive and negative feedbacks, as well as feedback based on tangible
measurable outcomes or immaterial dimension. The negative feedback counterbalances change and
keeps every part of the system within the bounds necessary for the whole system to continue
functioning, so provides stability, which – as mentioned in the introduction to section 5 – is not
always desired, especially if it leads to undesirable lock-ins and loss of capacity to capacity to create a
fundamentally new system when ecological, economic, or socio-cultural, political, technological
conditions make the existing system untenable (Walker et al., 2004). In turn, the positive feedback
reinforces change. However, in case of a food system both types of feedbacks cause concern
“because they often have adverse and unintended consequences which are difficult to manage or
govern, especially if they occur across different levels and scales (as they necessarily do in highly
globalized food systems). Of primary concern for GEC research are the feedbacks from food system
activities to ecosystem stocks and services, related to, for example, land-use and land-cover change,
changes in water quality and quantity, and greenhouse gas emissions. Feedbacks can also be social,
as, for example, people draw down their assets below critical thresholds (after a shock) and fall into
poverty traps (Barrett and Swallow, 2006; Swallow et al., 2009)” (referenced by Ingram et al., 2010).
It is also important to highlight Gunderson’s (2003) argument that feedbacks, in complex
systems, such as the food system regime, are unpredictable and irregular, because unexpected and
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undesirable outcomes result. These characteristics of feedbacks put challenges for policies, as most
of them are not developed for unforeseen situations (Ingram et al., 2010).
Another feature of the modern food systems is that they operate at multiple scales (e.g.
spatial, temporal, institutional, informational, biophysical, cultural) and multiple levels along each of
these scales (e.g. within spatial scale – FNS of individuals is affected by factors operating not only at
the local level, but also at national, regional and even global level) (Ingram et al., 2010). To clarify this
feature, in our conceptual framework, we propose definitions of ‘scales’ and levels’ developed by
Cash et al. (2006). Namely, ‘scales’ are the spatial, temporal, quantitative or analytical dimensions
used to measure and study any phenomenon, and ‘levels’ are the units of analysis that are located at
different positions on a particular scale (Figure 9).
The cross-scale and cross-level character of a food system further complicates analysis of its
interconnectedness, interactions, feedbacks and governability. Therefore, for vulnerability analysis
with implications for policy it is crucial to analyse specific contexts across the relevant scales and
levels. The food price spike in 2008 is an evidence for this. As globalization has changed many crosslevel and cross-scale interactions (Sundkvist et al., 2005; Young et al., 2006), export bans to stabilise
domestic prices imposed by some countries, in fact prolonged international market failures and high
prices (Lustig, 2009). Alterations in food system dynamics or structure may cause fundamental shifts
in fulfilment of their functions and resulting outcomes, viz. undermining FNS and other outcomes in
the long term, although enhancing some types of socio-economic welfare (or profit) for certain
groups in the short term. Moreover, “the multiple perspectives on food system activities and
outcomes, along with differences in power across levels and scales, also means that it is very difficult
to agree on solutions to food system problems, as the debates about biofuels [or GMOs] recently
illustrated” (Ingram et al., 2010).
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SPATIAL
Areas

TEMPORAL
Rates, durations & frequencies
Fast

GLOBE

Short

JURISDICTIONAL
Administrations

INSITUTIONAL
Rules
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ANNUAL
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REGIONS

NATIONAL
LAWS,
REGULATIONS
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PROVINCIAL
DAILY

OPERATING RULES
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LOCALITIES

Slow

Long

MANAGEMENT
Plans
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Links

KNOWLEDGE
Truths
General

Universal

Specific

Contextual

TRANS-SOCIETY
STRATEGIES
SOCIETY
PROJECTS
KIN
TASKS
FAMILY

Figure 9 Different scales (signified in italics; e.g. spatial, temporal, etc.) and levels (e.g. within spatial scale: globe, regions,
landscapes, patches, etc.) critical in understanding and responding to food system interactions
(Source: Cash et al., 2006)

5.2.2

Focusing on multi-regime interactions
The conceptual framework recognizes the multifunctional understanding of the various food
system components (Marsden and Sonnino, 2008). This means that, for instance farmers within the
food supply side perform activities to produce not only food but also other goods, such as feed, fibre
and biomass for energy. At the same time, they often provide also services such as protection of
environment and landscapes, agro-tourism, and contribute to the cultural heritage of rural areas.
Given the multifunctionality, there appear simultaneous and often contradictory demands for the
food system regime from several other regimes such as energy system regime, feed system regime,
recreation system regime, health system regime, etc. These competing demands build ties between
the food system regimes and the other regimes, which may co-exist and co-evolve, and in turn,
reinforce pressure on the dominant food system regime. Therefore, the functioning of the food
system activities resulting in food system outcomes and the influence of the various drivers depends
on both the interactions within the food system regime itself and between other regimes (Geels,
2011; Diaz et al., 2013).
Multi-regime interactions may be expected to become a distinguished feature of pathology
and/or vulnerability of the food system under the impact of drivers. They can also play the role of
magnifiers of the drivers. As in our conceptual framework we look at particular actors, activities and
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other components, the food system regime is then a locus of different competing demands
connected with various regimes. At the same time, these linkages with multiple regimes expand or
limit actors’ set of choices on the extent of engagement within each regime. The choices made by the
actors determine the vulnerability of the food system as well as contribute to the occurrence of
hazards (i.e. shocks and stresses).
5.2.3

Focusing on the multi-level perspective (MLP)
Following Flynn and Bailey (2014), our conceptual framework acknowledges that analysis of
stability (in the sense of reproducibility) and potential for change of a food system, so also its
vulnerability and resilience in the face of shocks and stresses, would benefit from insights from multilevel perspective (MLP) on transitions, proposed by Geels (2004) and Geels and Schot (2007).
Transitions are transformation processes in which society changes in a fundamental way over
a generation or more as a result of co-evolution of societal and technological processes. Transition
theory analyses such socio-technical transformations from a multi-level, multi-actor and multi-aspect
perspective (Kemp and van Lente, 2011).
There are two key features of the Geels (2004) and Geels and Schot (2007) theory that are
useful here. The first is the way it seeks to understand system transition as a process arising out of
change at multiple-levels, which is helpful given the complexity of the current food systems. More
specifically, Geels and Schot (2007) identify transition pathways that emerge out of interactions
occurring at three different but interrelated levels. These range from (I) the micro-level of ‘niches’, in
which novelties are developed, throughout (II) the meso-level of ‘regimes’, in which certain
technologies and modes of social organisation are considered the most appropriate and favoured by
regulatory frameworks, fiscal regimes, market conditions, codes and conventions, etc., and up to (III)
the macro-level of socio-technical ‘landscapes’, which refer to factors outside of the control of niche
and regime actors, such as trade negotiations, physical infrastructures, government structures,
societal values and beliefs, etc. – and which only change over longer periods of time, but that will
influence the behaviour of key actors. Processes of change occur simultaneously at these different
levels and influence each other.
For Geels and Schot (2007) the fundamental idea of their multilevel model is as follows:
“[T]ransitions come about when processes at different levels link up and reinforce each other: a) the
niche-innovation builds up internal momentum… b) changes at the landscape level that create
pressure on the regime and stimulate niche innovations, c) destabilisation of the regime, which
creates a window of opportunity for niche-innovations. The alignment of these processes enables the
breakthrough of the new configuration in mainstream markets where it competes with the existing
regime. If the new configuration becomes dominant, it results in a socio-technical regime change”
(Geels and Schot, 2007).
With regard to niche approaches to fulfil societal functions within the food system (in
particular need for food – FNS), they do not occur in isolation; they are shaped and conditioned by
factors at the landscape and regime levels, such as food retail infrastructure, fiscal measures, food
policy frameworks, etc. Hence, these niche approaches generally have to confront factors of the food
system, which may obstruct or facilitate their development. Indeed, under favourable conditions,
processes of change may ‘break out of their niche’ and form the basis for more far-reaching
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transformations at higher scale levels, resulting in system innovation and regime shift or even in
more fundamental transitions in the socio-technical landscape. In this respect, transition thinking
provides an interesting theoretical framework to analyse paths to achieving FNS at different levels. A
recent overview of theoretical insights about food practices in transition is provided by Spaargaren et
al. (2011).
The second useful feature of the Geels and Schot (2007) theory is that they posit five
‘transition pathways’, that is ways, in which existing food system regimes can be transformed, based
upon different compositions of interactions at the three levels of their model. They term these
transition pathways: 1) transformation, 2) opening up a new domain, 3) technological substitution, 4)
de-alignment and realignment, and 5) reconfiguration. By pointing the different ways in which
transitions can arise Geels and Schot (2007) provide a marker against which to test the potential for
change in the food system. For instance, by investigating the way in which niches engage with the
mainstream and the mainstream engages with niches, we are able to assess the potential for
mainstreaming, for example, organic food system, Community Supported Agriculture (CSA) and so
on.
5.2.4

Drivers
The triangular box at the outset of our conceptual framework in Figure 8 represents the
environment in which the food system regime operates. It consists of five aspects of life: ecological,
social (including cultural), economic, political and technological. The ecological aspect involves the
living processes used to produce food and their ecological sustainability. The socio-cultural aspect
includes the personal relations, community values and cultural traditions which affect people’s use of
food. The economic and political aspects encompass the power and control which different actors
exert over the different structures and functions of the food system. The technological aspect
involves the infrastructure, knowledge, skills, technical solutions, etc. that offer to the different
actors means of control over performance of food system activities to fulfil certain societal functions.
Within all the five aspects of life there are various factors influencing vulnerability of the
food system (see section 4.1.1). Among the factors we can distinguish favourable and/or adverse
drivers of change – i.e. root causes, dynamic pressures as well as hazards (i.e. shocks and stresses)
(see section 4.2.2), of which the actors in the food system regime have different level of or
sometimes even no control and which can have positive and/or negative influence on functioning of
the system. For instance, the drivers could be related to the components of food demand side (e.g.
population growth, changes in consumption patterns, etc.), the food supply side (e.g. changes in
crops, livestock, fisheries, etc.), the whole food system regime (e.g. climate change, economic
growth, competition for water, energy and land, etc.) and the cross-cutting aspects of the system
(e.g. food system economics, food wastage, etc.) (Godfray et al., 2010).

6
6.1

FOOD VULNERABILITY ASSESSMENT
VULNERABILITY OF INDIVIDUALS AND HOUSEHOLDS

In the previous chapters we have defined vulnerability in terms of exposure, sensitivity and
adaptive capacity to shocks and stresses, and we have linked these properties to root causes and
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dynamic pressures. We have also argued that vulnerability can be assessed at different scales:
individuals, communities, countries.
In this chapter we analyse food vulnerability as a property of individuals and households. On
this regard, we need to single out three sources of vulnerability:




hazards deriving from the functioning of the food system or changes in its functioning;
hazards deriving from drivers external to the food system;
distribution of assets among people, that may bring to differential exposure, sensitiveness
and capacity to adapt.

What matters here is to highlight the changing contexts affecting food security, and the
changing sets of hazards that people face (Dilley and Boudreau, 2001). The food system is seen here
as one of the components of the people livelihood context. It provides functions necessary to people
livelihoods, so that changes in the food system can be source of stressors and perturbations, as
hazards affecting the food system are transmitted to people in function of its capacity to adapt
(Dilley and Boudreau, 2001).
Food secure households in a given context may become food insecure when new or
unforeseen events occur. Different sets of hazards may also change the distribution of food security
status among groups. The differential impact of hazards is related to the mix of assets people can
command, as these assets affect exposure, sensitivity and adaptive capacity. For example, inflation
may strike much stronger households fully dependent on monetary incomes, and let relatively
unaffected those who can grow their own food.
When considering people’s vulnerability, an event can turn into an opportunity or a threat,
depending on the assets that can be mobilised to cope with it. For example, changing safety
regulations may affect differentially farmers or food processors with different size or different
expertise. Those negatively affected by new regulations may have their incomes decreased and
therefore their indirect entitlements to food undermined, while those already prepared to the
change or having enough resources to invest in new safety systems will gain a competitive
advantage.
We can then say that people are food-vulnerable when the assets they command do not
permit to cope with hazards threatening food-related entitlements and capabilities.
Table 7 shows examples of determinants of food vulnerability. Some of them are common to
specific social groups, and affect in a relevant way access and utilization of food.
Table 7 Main drivers of food vulnerability
Determinants
Low incomes
Social exclusion
Gender and age imbalance
Poor human capital

Access
Reduced purchasing power
Reduced access to entitlements
Inequality of distribution of food within
the family
Reduced mobility

Utilization
Reduced regularity of meals
Change in diet composition
Reduced access to information
and nutritional education
Reduced regularity of meals (loneliness)
Reduced level of family care
Health status

60

TRANSMANGO
D2.1 „Conceptual framework”

Unsafe social environments

Unsafe institutional environments

Unsafe physical environments

Aggressive corporate marketing
Market environment

Reduced bargaining power
Reduced access
to transfer entitlements
(social density, diffused violence)
Reduced possibility
of food assistance to operate
Inefficiencies and
corruption of food assistance
Food deserts
Pollution
Extreme weather conditions
Poor energy and water infrastructures
Reduced education
Reduced family care to children
Concentration of power
Lack of choice alternatives

Education
Poor social density bringing
to lack of information
Deterioration of lifestyles
Reduced social protection
Clean water availability
Conservation and preparation of food
Sensitiveness to inadequate lifestyles
(drugs, alcohol)
Consumers’ trust
Food safety

As it is now well recognized, the most important cause of vulnerability is poverty. This is not
only a characteristic of underdeveloped countries. In a recent open letter to the Prime Minister, 170
academics engaged with Public Health issues have launched an alarm on the rising food poverty in
the UK: “many hardworking families in the UK are living in poverty and do not have enough income
for a decent diet” (Ashton et al., 2014). In the letter, a clear link is established between monetary
incomes and poverty: “inflation has translated into families cutting back on fresh fruit and vegetables
and buying cheap, sweet, fatty, salty, or processed foods that need little cooking”. As Elizabet Dowler
remarks, poverty has not only effects on health. “Those who cannot afford to eat in ways acceptable
to society; who find food shopping a stressful or potentially humiliating experience because they
might have insufficient money; whose children cannot have a packed lunch similar to their friends;
who do not call on others to avoid having to accommodate return calls - these are people excluded
from the 'minimum acceptable way of life” (Dowler, 1998): low incomes are the cause of food
poverty, and food poverty generates social exclusion.
The link between food poverty and social exclusion suggests that beyond monetary incomes,
important in an industrialized and urbanizing society are other dimensions of poverty that should be
taken into consideration (Thorbecke, 2005), especially when considering food. For example social
exclusion is not only an effect of low incomes, but it can also be a cause of lower capacity to earn an
income, that creates a ‘poverty trap’.
Poverty – and food poverty in particular – should thus be analysed as a function of the
relation of households (individuals) with the context where they live. The capacity of people’ assets
to be turned into FNS outcomes depends on the characteristics of the context of their life.
These considerations are particularly important when considering food security policies.
What are the most appropriate instruments to address food poverty? Is food poverty just an
outcome of an inadequate social and economic policy or is the food system accountable for it?
Should food poverty be addressed with generic social protection measures and economic policies, or
has food poverty a specificity that should involve the governance of food system? What is the
meaning of resilient food systems in relation to food poverty? How to measure system’s food
security in relation to food poverty?
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Drawing on the considerations above, we present here the TRANSMANGO conceptual
framework for assessing people’s food vulnerability (Figure 10). In the picture, food vulnerability of
people is affected by livelihood assets in a given vulnerability context, shaped by the food regime and
other regimes.
DRIVERS
DRIVERS

VULNERABILITY
VULNERABILITY
CONTEXT
CONTEXT

FOOD REGIME
LIVELIHOOD
LIVELIHOOD
ASSETS
ASSETS

VULNERABILITY
VULNERABILITY
OF
OF PEOPLE
PEOPLE

OTHER REGIMES

Figure 10 TRANSMANGO framework for assessing people food vulnerability

6.2

VULNERABILITY ASSESSMENT OF THE FOOD SYSTEM

6.2.1

Challenges in vulnerability assessment of the food system
Differing scientific backgrounds of vulnerability research (Adger, 2006; Smit and Wandel,
2006; Fussel, 2007), indicate that approaches to assess vulnerability can vary widely in terms of
objectives (e.g. normative or descriptive), methods (e.g. qualitative or quantitative), dimensions (e.g.
social, biophysical, socio-ecological) and so on. While different methodologies are formalized for
assessing the nature and multiple causes of vulnerability (Luers, 2005), there is little ‘right or wrong’
– rather it is more efficient to look for the most suitable (and consistent) approach for the particular
context and objectives.
Vulnerability assessment of food systems transgresses disciplines, thereby requires the
combination of key features of natural and social sciences, e.g. risk-hazard and entitlement
approaches (see section 4.2 and 5) (Ericksen, 2008; Ingram et al., 2010). While there are few if any
examples, a key challenge is to assess food system vulnerability to the impact of drivers of change in
a way that is: “integrated – including coupled socio-ecological systems; complex – accounting for
multiple interacting stressors, nested scales [i.e. cross-scalar influences and outcomes] and inherent
uncertainty; participatory – involving relevant stakeholders at the right time; temporally dynamic –
assessing both present & future vulnerability; solutions-oriented – including adaptive capacity and a
focus on building system resilience; policy-relevant [and emphasising equity and social justice]”
(Cordell and Neset, 2014).
These features have been, for instance, the focus of the sustainability framework developed
by the Research and Assessment Systems for Sustainability Program (Turner et al., 2003) and the
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UNDP Adaptation Policy Framework (Lim et al., 2004). The former attempt to integrate these
elements remains conceptual, while the latter framework is explicitly practical, assessing
vulnerability so that national strategies for adaptation to climate change can be devised and
implemented. Other frameworks embed physical aspects into social-science frameworks or vice
versa (e.g. Cutter et al., 2008; Metzger and Schroeter, 2006; Metzger et al., 2008; Rød et al., 2012;
Nelson et al., 2010; Rothman and Robinson, 1997).
With regard to the food system, the field of vulnerability assessment is considered to be
fragmented. Nonetheless, there is a considerable amount of research on FNS and drivers of change,
which builds on theoretical insights from social and natural sciences and in which researchers have
drawn from a variety of methods and tools to investigate the question at stake. Thus, there is not so
much need for development of new conceptual domains, but there are two major challenges to
tackle.
The first challenge is the integration across social approaches, which are more actororiented, with ecological approaches and their focus on system. However conceptually appealing it
may be to approach food systems as a unique form of coupled SESs in that they depend upon
ecological variables for their most basic function, yet they are largely driven by social processes and
policies, this forces the tensions between human well-being and ecosystem services to the forefront
of food system assessment (Ericksen, 2008; Ingram et al., 2010). Unanswered remains a question
whether we actually have a concept of vulnerability for the coupled SESs, especially since the food
systems have relied upon economic and technological processes to compensate for ecosystem
decline, and in fact to use resources more intensively. Increasingly social processes drive
environmental change and food security, yet we do not fully understand how far the ecosystem
limits can be pushed before undermining critical processes (Ingram et al., 2010; Carpenter et al.,
2009).
The second challenge is the identification of the root causes and pathways leading to
vulnerability. In the modern food systems this task is complex because the interactions between
theirsocial and ecological components occur at cross spatial and temporal scales (to name but a few)
and the links between them are often indirect. A shock may not be felt directly, and conflicts may
arise among outcomes, complicating the evaluation of food system vulnerability, as one outcome
may increase at the expense of another (Sundkvist et al., 2005; Young et al. 2006).
A general graph depicting the social and ecological components of the food system
vulnerability is shown in Figure 11. This conceptualization explains vulnerability to environmental
change as a function of exposure to an environmental hazard that is mediated by social factors and
institutions, which combine to determine the adaptive capacity and hence the overall vulnerability of
the food system (Ingram and Brklacich, 2002). Although this gives a general idea on how to frame
vulnerability, a more detailed approach is needed to explain the root causes, mechanisms and
pathways by which a food system becomes vulnerable and the implications of vulnerability for the
food system.
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Figure 11 Food system vulnerability as a function of the environmental change hazard, exposure, and adaptive capacity
(Source: Ericksen, 2007 after Ingram and Brklacich, 2002)

Ericksen (2008), based on extensive literature review of conceptual understandings of food
system vulnerability (Ziervogel et al., 2006; Devereux and Edwards, 2004; Reilly and
Schimmelpfennig, 1999; Fischer et al., 2002, 2005; Cassman et al., 2005; Wood et al., 2005; Fraser,
2006; Fraser et al., 2005; Hendrickson and Heffernan, 2002; Sundkvist et al., 2005; Young et al., 2006;
McMichael, 2007), points out the conceptual gaps that limit the holistic evaluation of linked systems
in which both social and ecological outcomes are relevant. She proposes an approach for assessing
food system vulnerability that integrates factors across the food system to assess its vulnerability to
global environmental change by focusing on key processes and system characteristics. However, the
multiple objectives of different actors in food systems make trade-offs inevitable and complicate the
evaluation of vulnerability. Besides, this approach is still not exhaustive, as empirical application is
needed and the author poses many questions about the conceptual clarity, the interpretation of
signals, and the resolution of trade-offs across scales that need to be addressed before food systems
and their vulnerability to the impacts of drivers of change can be fully understood.
6.2.2

TRANSMANGO seven-step method for conducting vulnerability assessments of the food
system to the impact of drivers of change
Within TRANSMANGO, we assess the vulnerability of the food system to shocks and stresses
in an integrated way by identifying outcomes to be avoided along with investigating their root causes
and dynamic pressures (vulnerability context) as well as pathways leading to them (Ericksen, 2008;
Ingram et al., 2010). We delineate the pathways leading to vulnerability on a matrix as a function of
three main vulnerability dimensions: exposure to shocks and stresses, and related sensitivities and
adaptive capacities of the diverse activities, actors, assets and institutions that determine the
outcomes of a food system (Table 13; see sections 4.1.2, 4.1.3, 4.1.4, 4.1.5, 4.2.4; Turner et al., 2003).
Using this conceptualization, to be vulnerable to the impacts of drivers of change, the food system
regime, as a special type of coupled SES and STS, must not only be exposed and sensitive to shocks
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and stresses, but also have limited ability to adapt (Smit et al., 1999; Finan et al., 2005; Schroeter et
al., 2004). The terms coupled SES and STS are used in our conceptualization to highlight the fact that
social, ecological and technical systems are not separable entities but a part of an integrated whole.
Besides, food system vulnerability assessment encompasses both the analysis of vulnerability
and the identification of specific adaptation options for stakeholders and policy makers to reduce it.
Stakeholders and policy makers are actors with specific interests in the evolution of the food
systems.
Given such conceptualization, our general objective of conducing vulnerability assessment is
to inform the decision-making of specific stakeholders about options for adapting the food system to
the impacts of drivers of change (see also Stephen and Downing, 2001). In this way food system
vulnerability assessments link directly with the broader aim of sustainable development and
sustainability science, where successful research is measured not only by scientific merit but also by
the usefulness of the resulting products and recommendations (Kates et al., 2001; Clark and Dickson,
2003).
We propose a seven-step framework for conducting vulnerability assessment of the food
system to shocks and stresses (Figure 12), that should lead to achieving the general objective. Our
guidelines to assess vulnerability has been informed by previous ideas and generic vulnerability
frameworks designed by Schroeter et al. (2004), Eakin and Luers (2006), Fussel (2007), Polsky et al.
(2007), Ericksen (2008) and Cordell and Neset (2014). It is important to note that the goal of this
conceptualization is not to offer a rigid prescription for conducting food system vulnerability
assessment. Instead, we argue for a general methodological approach that when implemented in
specific cases will guide vulnerability assessments toward a common end, even if the particular
techniques employed vary from case to case.
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Figure 12 TRANSMANGO seven-step food system vulnerability assessment framework

6.2.2.1

Step one: engage stakeholders and communicate vulnerability
In all steps of the assessment, we engage relevant stakeholders (e.g. community and other
civil, industry, policy and scientific) and encourage a bi-directional communication between
researchers and stakeholders (Shroeter et al., 2004; Cordell and Neset, 2014). Thus, this step should
precede and be intertwined within the whole assessment. Moreover, in order to avoid certain
profiles to be marginalised from the participatory process, the inclusion of more stakeholders should
be permanently open, since, in the course of the research, we could identify other potentially
important participants (other than the initially selected), for instance when later in the research we
will identify potential hazards.
Stakeholder engagement is important, as they can provide crucial insights into key aspects of
the conducted analyses. For instance, in the early steps of the assessment, working with stakeholders
is relevant to define the issues of concern, the valued assets, and hence the food system’s
boundaries as well as affected and/or affecting actors. In the middle-steps of the process,
stakeholders can be engaged to analyse the present food system performance and to identify the
most vulnerable groups. Further, their contribution to the development of a list of potential drivers
and appropriate indicators as well as to the analysis of the multi-driver interactions and the causal
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links, can guide further the purely scientific inquiry. In the latter steps of the vulnerability
assessment, stakeholders can be involved to identify pathways leading to vulnerability of the food
system and to co-interpret the nature and severity of vulnerability, aiding the development of
appropriate adaptation strategies.
Stakeholders can be engaged in qualitative, quantitative and hybrid approaches and in
various settings, from remote web-based deliberations to interactive participatory workshops.
Bringing together stakeholders in participatory settings creates the potential for a more informed
selection and evaluation of data. Moreover, it enhances the perceived relevance and legitimacy of
the analytical framework and the likelihood of implementation and adaptation strategies that reduce
vulnerability and enhance resilience (Larsson and Edsall, 2010; Sheppard et al., 2011; White et al.,
2010).
Above and beyond, benefits of a two-way communication go beyond supporting and
deepening the scientific investigation. Among others such ‘adaptive co-learning with stakeholders’
serves also educational purposes (Schroeter et al., 2004; Clark, 2002) and increases the likelihood
that the decision-makers will find the subsequent research salient, credible, and legitimate insofar as
the underlying assumptions are derived in part from their observations (Cash et al., 2003).
6.2.2.2

Step two: define the food system profile
The second step is to define the boundaries and the components of the food system – i.e.
the exposure unit – that will be assessed. The result of this step should be clearly bounded in space
and time, identifiable assemblage of actors, assets that they value, activities and institutions plus the
dominant features of the place. This step is inherently value-laden and hence explicit critique of what
is included, excluded and marginalized in the system is important (Midgley, 1996).
Defining the food system profile includes answering such questions as:
 What are the main issues of concern? (Resilience Alliance, 2011)
 Why do we care? What are the valued assets? What future is valued highly in this system?
Whose institutions (values) are important and why? (Eakin and Luers, 2006)
 What are the boundaries, i.e. scope, scale and level of assessment? (modified after Eakin and
Luers, 2006)
 What are the key components – i.e. outcomes, activities, actors, assets, institutions, etc. – of
the food system? (Resilience Alliance, 2011; modified after Ericksen, 2008)
Firstly, we draw artificial boundaries around the food system that will be assessed. These
boundaries, such as spatial (e.g. region, country, etc.) and temporal (e.g. over a five or fifty-year
period) (see section 5.2.1.7), can be defined by identifying and characterizing the main issues of
concern for an assessment (e.g. soil salinization, over-harvesting of resources or threatened
ecosystem services, etc.) and assets that are valued by stakeholders with clear reasoning behind
(Table 5). This is an iterative process, thus the boundaries may be changed as understanding of the
food system deepens (Resilience Alliance, 2011).
The choice of boundaries should correspond to the assessment objectives and provide a
product that is both likely to be used (Frischhoff, 1995) and useable, i.e. credible, salient and
legitimate for the stakeholders who ultimately have to make decisions and take actions based on it
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(Cash et al., 2003). For instance, the assessment of phosphorus scarcity can arguably be relevant on
multiple scales, nevertheless Cordell and Neset (2014) propose to analyse it within the boundaries of
national food system, as it is a critical issue of concern for national food security and it is intended to
be integrated into national policy decisions, which are also set on a national scale.
It is also important to note, that although the main focus of the study is the food system
within the set boundaries , it includes also nested systems, such as consumer vulnerability (which is a
sub-system of the food system) and it is influenced by multiple internal and external factors, which
often occur at different scales (O’Brien et al., 2004; Fussel, 2007; Cordell and Neset, 2014).
Therefore, the processes at smaller and larger scales (see section 5.2.1.7), as well as the historical
and future development (see section 6.2.2.4) of the food system may equally matter for the
understanding of its vulnerability (Schroeter et al., 2004).
With regard to temporal scale, in addition to short-, medium-, and long-term dynamics, we
acknowledge also alternatives, such as scenarios that allow for sudden disruptions (i.e. shocks) and
changes in contrast to setting specific/predefined scenarios (Cordell et al., 2009; Van Vuuren et al.,
2010).
Secondly, it is necessary to identify the key components of the food system within the set
boundaries, which are relevant to the main issues of concern (Resilience Alliance, 2011). Based on
the conceptual framework of the food system (see section 5.2), we determine the critical system
components by considering and integrating the various sub-systems (e.g. socio-economic,
biophysical, technical, etc.) and the associated outcomes, activities, actors as well as assets and
institutions, that might affect or be affected by vulnerability (Geels, 2004; GECAFS, 2006; Cordell et
al., 2009). Note that an exposure unit does not need to include all actors, institutions, or assets that
have any relation whatsoever to the food system in question (Turner et al., 2003).
6.2.2.3

Step three: assess the present food system’s performance and the most vulnerable groups
affected within the food system
The third step of the food system vulnerability assessment is to analyse both the present
performance of the defined food system and the most vulnerable groups (actors) affected within the
system. In these analyses, conducted before the modelling commences in the subsequent steps, we
delineate further the ‘units of concern’: a) the current breakdowns and failures, and b) i.e.: “what
precisely is valued and subject to harm in the food system” (Eakin and Luers, 2006). In this way we
create the baseline for further steps that encompass (I) addressing the current vulnerabilities and
vulnerable groups and (II) identifying the future vulnerabilities and vulnerable groups, which emerge
only as the food system is subject to future shocks and stresses. Hence, we are able to deal with
what is happening and what could happen and limit the focus of the vulnerability assessment in
order to avoid sacrificing meaningful depth for excessive breadth (Schroeter et al., 2004).
Analyses of the food system’s performance and vulnerable groups are guided by such questions as:
 What are the critical indicative outcomes of the food system performance? (Ingram et al.,
2010) How is the food system presently performing?
 Who or what is (potentially) vulnerable? (Eaking and Luers, 2006; Ericksen, 2008)
 How are actors reacting to confront current or potential outcomes failures? What are actors
doing right now? In which scale (policy, social, market) and at which level (individual,
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community, national) are they operating? How what they are doing does affect other actors
(e.g. if they are pushing to change policies)? In other words what are their (potential) coping
strategies?
What is dangerous for the food system of study? What is the relationship between harm and
the food system? (Eaking and Luers, 2006; Ericksen, 2008)

To answer these questions the relevant literature proposes distinct but potentially
complementary approaches.
The food system’s performance can be assessed based on an assumption that the
vulnerability of one or more components of the system translates directly and additively into the
vulnerability of the food system more generally. In this case, the performance is assessed by discrete
components, which are then qualitatively summed up and/or depicted through conceptual map of
the linkages between them. However, there exists risk that important feedbacks, synergistic relations
and mechanisms between components will be overlooked if we focus only on only on separate
components of the broader system (Ingram et al., 2010).
Another, more integrated approach, which we take in TRANSMANGO, is based on
assumption that the system’s performance is manifest in the functions, structures and mechanisms
that connect activities and deliver outcomes. Thus, before in-depth analysis of vulnerability pathways
that follows in the next steps, we assess the present food system’s performance through resulting
outcomes. Such an approach provides us with a baseline delineating current breakdowns and failures
in the food system as well as providing us with further insights into what is valued in the food system
and by whom, and thus facilitating identification of what and who is potentially vulnerable within the
system to future hazards (Ingram et al., 2010).
Firstly, there are three principal categories of outcomes, viz. FNS, environmental security and
other social welfare (see section 5.2.1.3). The outcomes result from activities performed by actors
within the food system and by utilizing resources and services provided by natural and human-made
assets. In differently functioning and structured food systems – for instance commonly distinguished
by literature ‘conventional/alternative’ (Morgan and Murdoch, 2000; Sonnino and Marsden, 2006)
and ‘global/local’ (Lyson and Green, 1999; Milestad et al., 2010) – actors in a better or worse way are
able to perform activities, which result in various levels of these outcomes, especially under hazards
(i.e. shocks and stresses) (Ericksen, 2007, 2008). In view of that, we assess the present food system’s
performance through such critical indicative outcomes as: (I) failure to provide FNS, i.e. stability and
control of food availability, food access, food utilization, evident in malnutrition, hunger and famine
(Ericksen, 2007, 2008) (see sections 2.3, 2.4 and 2.5), (II) collapse of facets of food system
sustainability (see section 5.2.1.3), i.e. the stocks and flows of assets, provision of their services as
well as access to them, for instance soil degradation, crop failure or volatility of agricultural markets,
declining income, disrupted storage and transport infrastructure, etc.
Secondly, the analysis of outcomes is not independent from identifying for whom those
outcomes are, for instance we cannot analyse problems related to access to food without identifying
who struggles with these problems. Therefore, at this point of the assessment it is necessary to focus
on subgroups among all possible actors (stakeholders) that are of greatest concern to our study.
Thus, we analyse the social groups and identify the most vulnerable ones to existing and operating
69

TRANSMANGO
D2.1 „Conceptual framework”
hazards (i.e. groups currently having outcome problem) as well as to potential hazards (i.e. once
these are identified in the fourth step), along with their coping strategies. We conduct the analyses
according to theoretical insights delineated in section 6.1 and using the vulnerability profile matrix in
Table 8.
As vulnerability is intended as ‘vulnerability to’ shocks and stresses, the vulnerability profile
of an individual/household/group is to be assessed in relation to the many actual and potential
hazards. A global assessment of vulnerability should therefore take into account a set of hazards. As
an example, the vulnerability profile of a household could be based on the information in Table 8.
Similar analysis can be carried out for individuals or specific groups.
Table 8 Vulnerability profile of a household
Vulnerability profile
Number of components
Household composition: age, gender, ethnicity
Characteristics of the context where they live
Points of contact with food system activities
Entitlements enjoyed by the household: direct, indirect, transfer
Distribution of entitlements within the family
Hazards to which the person/household is exposed most
Hazard 1
Characteristics of exposure (frequency, magnitude, duration)
Factors that affect exposure: environment, housing, working conditions, social conditions
Levels of sensitivity in terms of stability and control of access and utilization
Coping strategies adopted
Hazard 2
Characteristics of exposure (frequency, magnitude, duration)
Factors that affect exposure: environment, housing, working conditions, social conditions
Levels of sensitivity in terms of stability and control of access and utilization
Coping strategies adopted
Hazard 3

Exemplar shorthand of analyses conducted in the steps two and three are presented in Table
9.
Table 9 Summary matrix for analyses conducted in step two and three with example of soy-been food system (Source:
modified from Ingram et al., 2010)
System in question

Soy-been food system
(Nepstad et al., 2006)

Issues of
concern

Assets
/ Institutions

Activities

Actors

Indicative
outcomes

Concern for the
Amazon as
global
environmental
biodiversity
heritage;
etc.

Amazon forest;
soils and water;
climate system
(through
increase in GHG)
/ Agriculture and
trade policies;
values regarding
Amazon forest;
etc.

Producing and
processing beef
in Europe;
Europe-Brazil
trading of beef
and soy;
Consuming beef
in Europe;
etc.

European beef
consumers;
Amazonian
displaced
smallholders;
European beef
producers
affected by BSE;
etc.

GHG emissions;
tropical
deforestation;
social conflict
and poverty;
etc.

6.2.2.4

Step four: identify and analyse the main factors, with special attention to drivers that
result in present and potential hazards
In the fourth step, our focus is redirected to inquiry about which factors in general (see
section 4.1.1), and drivers in particular (see section 5.2.4), shape the vulnerability context and
70

TRANSMANGO
D2.1 „Conceptual framework”
whether they potentially result in hazards (i.e. shocks and stresses) and pose a risk of harm (see
section 4.2.4). After the analyses conducted in the first steps, researchers are likely to have
preliminary knowledge on this matter. However, it is important to deepen and formalize the
identifications of drivers before the modelling commences in the subsequent steps, even for just
avoiding the major pitfall of vulnerability assessment, namely: trying to analyse too much (Schroeter
et al., 2004).
Developing understanding on drivers encompasses providing answers to such questions as:
 Vulnerability to what? (Ingram et al., 2010)
 What biophysical, socio-cultural, economic, political and technological factors are driving
change in the food system? What are their characteristics? (modified after Eakin and Luers,
2006)
 What are the potential hazards and how are they evolving? (Eakin and Luers, 2006)
 Where are the greatest uncertainties about the food system’s change? (Eakin and Luers,
2006)
 What are the root causes and dynamic pressures of differential susceptibility? (Eakin and
Luers, 2006)
 What are structural characteristics of the food system that may predispose it to negative
outcomes – i.e. vulnerability? (Ericksen, 2008)
Diley (2001) notes that the question, “to what is the food system vulnerable?” tends to be
answered either by specifying an external hazard or by answering ‘famine’, ‘food insecurity’,
‘hunger’. The divergence occurred during the early 1990s when general notions of vulnerability were
refined for more specific analytical purposes. It has not only influenced the food security discourse,
but also continues to spawn disagreements over data requirements and the interpretation of
vulnerability assessment results.
For the purpose of TRANSMANGO, following Diley’s (2001) criticism, we propose to answer
the question by identifying impacts of all favourable and adverse, individual as well as multiple
driver(s) which cause(s) change in the food system regime. In addition, as in the context of food
system vulnerability simple identification of drivers and their impacts is not enough, we recognise
the need for exploring “their interactions [and feedbacks] on a variety of different scales and levels,
the mechanisms by which they generate vulnerability” as well as other characteristics which add to
understanding of their impacts (Ingram et al., 2010). Following Ingram et al. (2010) we may thought
of drivers as “having inherent characteristics and dynamics that in turn shape the kinds of risk and
vulnerability that might herald”.
More specifically, firstly, the researchers along with involved stakeholders identify external
and internal factors affecting vulnerability of the food system and associated indicators (see section
4.1.1; Table 10). Some of them will be more relevant to the specific food system (e.g. its context,
issues of concern, etc.) than others. Thus, based on theoretical insights presented in section 4.1.1,
and using matrix in Table 10, we categorize and prioritize the factors and find for them appropriate
indicators for a specific context of vulnerability assessment. Here, the awareness of the plurality of
frames should bring participatory processes to explicitly identify areas of consensus and areas of
divergence.
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The main purpose of this analysis is to recognize possible drivers and their indicators within
the identified factors, and outline their justification (i.e. in what way they can potentially lead to food
system vulnerability), rather than to develop a definitive list (e.g. Downing and Patwardhan, 2005).
Here, it is important to note that developing appropriate indicators for each factor (and ultimately
also driver) is important, since the selection of them will influence the findings of vulnerability
assessment, in particular in the quantitative analyses. As noted by Downing and Pathwardhan (2005),
when designing indicators it is relevant to be aware of “their sensitivity to change, standardising
indicators, collinearity among indicators, coverage of the relevant dimensions of vulnerability, etc.”.
Besides, it is likely that some of their indicators might be more relevant in some context than others
and the selection of indicators therefore needs to be verified through stakeholders participation at
the start of each assessment.
Table 10 TRANSMANGO matrix for analysis of factors affecting vulnerability according to their key characteristics (adapted
from Cordell and Neset, 2014)

Factor

External
/ Internal

Exposure
/ Sensitivity
/ Adaptive capacity

Dimension

Actor(s), asset(s),
institution(s)

Potential
indicator(s)

Generic
Specific

A shift of a food system regime generally occurs as a result of two processes: “The system
gets closer to a threshold, either because the threshold moves closer to it (loss of resilience – the
basin of attraction is shrinking), or as a result of system drivers that move it (the state of the system)
along the controlling (slow) variable on which the threshold exists. A ‘shock’ [or stress] to the system
pushes it across the threshold” (Resilience Alliance, 2007).
We cannot predict future, so upcoming shocks and stresses, and prepare for the
unpredictable, but according to Constanza (2007), “if we can adequately understand the past, we can
use that understanding to influence our decisions and to create a better, more sustainable and
desirable future. […]. Simple, deterministic relationships between environmental stress and social
change are inadequate. Extreme drought, for instance, triggered both social collapse and ingenious
management of water through irrigation. Human responses to change, in turn, feed into climate and
ecological systems, producing a complex web of multidirectional connections in time and space”.
Indeed, much of the vulnerability and systems literature suggests that processes are critical to
understanding the underlying causes of vulnerability.
Thus, secondly, we analyse drivers by capturing the vulnerability context – i.e. root causes
and dynamic pressures (see section 4.2.2) – throughout delineating, following Constanza (2007), the
food system’s historical profile (see schematic example in Figure 13) and, following Ericksen (2008),
its inherent structural characteristics (see example in Table 11), that predispose it to be vulnerable,
whether or not the harm has yet to occur (Resilience Alliance, 2007).
Due to the development of the historical profile of the food system (Figure 13), we aim to
explore the major root causes and dynamic pressures, i.e. controlling drivers (variables) that shaped
it and that continue to shape it now, and any vulnerabilities that led to a change from one era to
another. We propose to achieve the aim by identifying the times/periods of major events that
changed the food system regime(s), e.g. biophysical (major droughts, floods, freezes, storms, pest
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introductions, epidemics, etc.), socio-cultural (e.g. demographic changes, migration, religious
conflicts, etc.), economic (e.g. entry into new markets, food price spikes, etc.), political (e.g. wars,
conflicts, embargo), technological (e.g. new technologies like ICT, GMOs, infrastructural changes like
roads, dams, etc.). It is important to note that this task should be conducted for multiple scales and
levels and with explicit attention to co-existing and co-evolving food regimes. This insight will help to
identify the cross-scale and cross-level connections – i.e. how events at one scale caused or resulted
from events at another scale. Accordingly we will be able to delineate the slow and fast variables that
form the vulnerability context, e.g. caused changes in the food system regime(s), the activities, the
natural and human-made assets, the actors, and in the institutional interventions that actors made
and so on (Resilience Alliance, 2007).
The history of the food system during the 20th century until present
demonstrates regime shifts and related changes in vulnerability context over
time. During this period, co-existin and co-evolving food system regimes
should be identified and attributed to specific driver(s). Below example of
schemtic representation of historical profile of the food system.
Stresses
Key
drivers

1914
Shock 1

Co-existing
& co-evolving
food regimes

1900 - 1926
Regime 1

1900

1945
Shock 2

1925 - 1945
Regime 2

1970
Shock 3

1945 - 1990
Regime 3

2007
Shock 4

1990 - 2015
Regime 4

2015

Figure 13 Schematic representation of historical profile of the food system – timeline of historical food system regime(s)
and key drivers between 1900 and 2015, to be developed for multiple scales and levels and with explicit attention to coexisting and co-evolving food regimes

With regards to inherent structural characteristics, there are many literature strands that link
some of them with the predisposition of the food system to negative outcomes in the face of shocks
and stresses, and in view of that vulnerability. For example, Fraser et al. (2005) argue that the
characteristics such as biological wealth (e.g. high net primary productivity), connectivity and lack of
diversity can make an urban food system particularly vulnerable to shocks and stresses. Similarly,
Young et al. (2006) identifies key analytical dimensions of globalization, including rising
connectedness, increased speed, spatial stretching, and declining diversity, and shows how each of
these characteristics can cut both ways in terms of impacts on the resilience and vulnerability of
SESs. Besides, also in workbooks developed by Resilience Alliance (2007, 2011) we can find lists of
such characteristics as autonomy, openness, diversity, system reserves, equity, concentration,
specialization, modularity, tightness of feedbacks, institutional capacity, etc. Ericksen (2008), based
on reviewed literature, proposes a preliminary list of food system characteristics that are part of
process making a food system vulnerable in the face of shocks and stresses (Table 11). In view of
that, in TRANSMANGO we supplement the identification of drivers within our vulnerability
assessment with analysis of the system characteristics and their potential links to vulnerability. For
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example, economic concentration within the food system can be a root cause that generates
dynamic pressures like migration and land abandonment.
Table 11 Analysis of the food system characteristics that may indicate vulnerability (Source: Ericksen, 2008)
Food system characteristic

Potential links to vulnerability

Heavy reliance on external or distant resources

Hard for consumers to react to production problems; more
potential for weak links in the commodity chain
Consumers have few options if regular food security entitlements
fail; agricultural production is more susceptible to degradation or
disturbance; the diversity of assets upon which to draw is critical to
social adaptive capacity and ecological resilience
Institutional capacity is critical to management for both social and
environmental outcomes; weak institutions result in poor
management

Low diversity in assets or entitlements

Institutional weaknesses and low institutional
capacity
Inequity in either access to resources and/or the
ability to take action to use or increase them
Inflexible policy
Lack of functioning markets and low levels of
economic activity
Highly specialized production, supply, and
marketing chains
Ignoring slow variables and only responding to
fast triggers
Cross-scale interactions, including subsidies, that
are poorly understood and lead to uncertainty and
surprise
Insufficient recovery from previous shocks that
have reduced the adaptive capacity

Inequity is a sign of social vulnerability
Adaptation in complex systems requires flexible management
Markets play a key role in food systems and ensure that demand
meets supply; low levels of economic activity constrain access to
food
Highly specialized chains have low diversity, which is a key
component for buffering against shocks such as production failures
Ecological resilience depends on slow variables
Surprises usually lead to crises; uncertainty can paralyze decisions
When the adaptive capacity is eroded, vulnerability is increased and
resilience is lost when a shock or surprise overwhelms the system

The fundamental importance of a driver is whether it potentially results in hazards (Cordell et
al., 2014). Thus, thirdly, drawing on results of the pervious analyses, we delineate the present and
potential hazard(s). The hazard(s) refer to shocks and/or stresses (see section 4.1), i.e. the event(s)
that threaten actors or assets they value, therefore, may affect the food system (Table 12). For
instance, climate change is a dynamic pressure, however to specify it as the hazard would be too
broad. Thus, hazard is a specific symptom of climate change, e.g. a climate-change induced increase
in the magnitude of hurricane-related flood damages.
The analysis of possible drivers that cause change in the food system need to bracket a wide
range of past/present and foremost future shocks and stresses, and the identification of a few
plausible trajectories, which are then analysed in terms of possible thresholds between alternate
system regimes. An assessment of their characteristics related to temporal- and spatial-scale
dynamics, extremeness, predictability, change and reversibility, may provide valuable insight into
where in the food system regime vulnerability resides, and how to manage it (Ingram et al., 2010).
When analysing them we should answer such questions as: What are the major trends? What
changes occurred, are currently taking place and are projected to happen? How do they change over
time – gradual ramp up, slow decline, rapid jump, collapse, oscillation – viz. are they sudden shocks
or long-term stresses? How frequent and severe are they? If they are reoccurring, what is the interval
between them? Are there changes in the patterns of these drivers? Who/what is/will be affected by
these changes (in other words who/what are/will be the vulnerable groups; for analytical guidelines
see the preceding step no. 3)? How do these changes affect the vulnerable groups identified
according to the preceding step 3? Will the distribution of wealth and wellbeing change among
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groups? etc. Table 12 represents a matrix that we propose in TRANSMANGO as a guide for
assessment of drivers that should be conducted for various scales and levels.
Table 12 TRANSMANGO matrix for analysis of drivers affecting the food system
Type of driver

Biophysical

Socio-cultural

Economic

Political

Technological

Time of
occurrence

Shock or
stress

Frequency
of
occurrence

Time
between
occurrence

Magnitude
of impact

Who/what
and how
is/will be
affected?

Any change
in past
years or
decades?

Past &
present
Future
Past &
present
Future
Past &
present
Future
Past &
present
Future
Past &
present
Future

Because of the multidimensional character of hazard(s) and associated outcomes as well as
the complexity of the food system, the impacts may not always be felt directly. Thus, finally, we build
an understanding how shocks and stresses might be transmitted throughout the food system
(Ericksen, 2008), by exploring interactions among the drivers and between the drivers and unit(s) of
analysis (i.e. the food system) (Eaking and Luers, 2006) as well as in the next fifth step causal links
(paths), by which the drivers can influence vulnerability of the system.
6.2.2.5

Step five: model pathways leading to vulnerability of the food system in relation to
present and potential hazards
Having given the notion of vulnerability a concrete basis for evaluation by clearly specifying
exposure unit (see section 6.2.2.1), hazard(s) (see section 6.2.2.4) and associated outcome(s) of
interest that actors want to eliminate or enhance (see section 6.2.2.3), we proceed to the fifth step
of the assessment, in which we develop a causal model of vulnerability by investigating pathways
leading to the undesired outcomes. Such a model is key for finding potential opportunities to reduce
future vulnerabilities and to build resilience of the food system throughout adaptations, even before
these possibilities become realities (Lieverman, 2001; Shroeter et al., 2004).
While building the causal model of vulnerability such questions as the following ones are helpful for
the analysis:
 Which processes are fast? Which are slow? (Ericksen, 2008)
 How are the shocks or stresses transmitted throughout the food system? (Ericksen, 2008)
 How does the system respond to shock or stress? (Eaking and Luers, 2006)
 What explains differential exposures and sensitivities, and gives the adaptive capacities in the
food system? Who or what has least capacity to respond and why? What explains differential
capacities to cope and adapt? What are the relationships between the dimensions of
vulnerability? (Eaking and Luers, 2006; Ericksen, 2008)
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Who gains, who losses? (Eaking and Luers, 2006; Ericksen, 2008)

Following trends in the broader literature, the TRANSMANGO causal model of vulnerability is
build based on the dimensions of vulnerability – i.e. exposure, sensitivity and adaptive capacity (see
sections 4.1.2, 4.1.3, 4.1.4 and 4.1.5; Adger and Kelly, 1999; Downing et al., 2001; McCarthy et al.,
2001; Turner et al., 2003).
“[More specifically, in our conceptual framework] to be vulnerable to the effects of [drivers]
of change, [food system] not only must be exposed and sensitive to the [impacts], but also exhibit
limited ability to adapt. [In other words, food systems] are less vulnerable if they possess strong
adaptive capacity” (Polsky et al., 2007).
Firstly, using the Vulnerability Scoping Diagram (VSD; Figure 14) developed by Polsky et al.
(2007), we analyse the three vulnerability dimensions for a given food system and hazard(s) by
exploring and delineating their components – i.e. abstract characteristics (variables) – and measures
– i.e. indicators (recorded observations) of the specified components. As the author of VSD concept
notes, its utilization not only facilitates finding appropriate indicators, but provides us with a basis for
comparing results across multiple, independent vulnerability assessments and exposure units.
With regard to components in our conceptualization (see section 4.1.3, 4.1.4 and 4.1.5),
exposure is characterized by drivers and entities under their influence (e.g. drought, exposed actors);
sensitivity is featured by the first-order impacts of the hazards (shocks and stresses) (e.g. water
system technology, soil type); and adaptive capacity includes responses to the impacts of the hazards
(e.g. technical and infrastructural capacity to recover, management structure). Theoretically, we can
take account of a huge number of components. However, by restricting the analytical focus to a
particular exposure unit (i.e. the food system), set of hazard(s) and outcomes, this task is greatly
simplified and becomes feasible.
Following, for each specified component we identify scientifically sound, meaningful and
understandable by stakeholders, quantitative (e.g. precipitation variability, distance to supermarket)
or qualitative (e.g. political party affiliation) measure(s), which collectively constitute the
vulnerability data set.
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VULNERABILITY

ADAPTIVE CAPACITY

COMPONENTS
OF ADAPTIVE CAPACITY

MEASURES OF ADAPTIVE
CAPACITY’S COMPONENTS

Figure 14 General form of the Vulnerability Scoping Diagram (VSD) (Source: adapted from Polsky et al., 2007)

Secondly, the interlinkages between the VSD’s components can indicate the transmission
pathways (i.e. causal model), including key actors affected and affecting, by which drivers of change
influence the food system, leading to its increased (or decreased) vulnerability.
Researchers can orient the causal model in one of two ways: starting with a set of drivers and
examining their impacts through to outcomes, or starting with set of outcomes and examining
impacts of drivers that caused them. In either case, the models are likely to have both qualitative and
quantitative elements, of which interrelationships can be systematically identified through a matrix
framework depicting how each component might interplay with other factors (Lim et al., 2004) or
system mapping, such as causal loops diagrams, which indicate how the various components affect
each other, and whether the result is a positive or negative feedback loop (Armson, 2011).
In TRANSMANGO we propose to take an integrated approach to tackle the challenges posed
by the inherent dynamics and linkages of vulnerability. Namely, we start with delineating framework
matrix by use of the purpose-filled-in matrix (Table 13), which is then supported by Fuzzy Cognitive
Mapping (FCM), both complementarily showing how changes in one or more components (variables)
lead to changes in others and ultimately the form and strength of interactions between the
vulnerability dimensions.
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Table 13 TRANSMANGO matrix for analysis of pathways leading to food system vulnerability to impact of drivers (i.e. hazards – shocks and stresses)

Food supply

Food system activities
Food system actors

Food demand

Coordinating, supportive & intermediary infrastructure

Generating losses and waste
Input industry

Farmers, fishermen,
gatherers, hunters

Traders, wholesalers,
& distributors

Processors

Retailers
& food services

Consumers
(individuals,
households, groups)

Other actors
(e.g. research institutes, consultants,
financial institutions, sector organisations)

Government

Natural assets
Provisioning
Supporting

Food system components

Regulating
Human-made assets
Physical
Financial
Human
Intellectual
Socio-cultural
Institutions
Regulative
Normative

Food system outcomes

Cognitive
FNS
Availability
Access
Utilization
Stability and control
Socio-economic welfare
(e.g. income, wealth,
employment, etc.)
Environmental security
(e.g. ecosystem stock
and flows, ecosystem
services, access to
natural capital, etc.)
Vulnerability

Key:
Biophysical stresses

Biophysical shocks

Socio-cultural stresses

Socio-cultural shocks

High
Moderate

Economic stresses

Economic shocks

Vulnerability dimensions:

Level of vulnerability:

Exposure

Adaptive capacity

Sensitivity

Low
Transmission of shocks/stresses impact

Political stresses

Political shocks

No data

HOTSPOTS
Feedbacks

Technological stresses

Technological shocks
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6.2.2.1

Step six: integrate vulnerability assessment of the food system – ‘is the food system able
in the face of a set of hazards to fulfil its essential functions?’
The food systems that in the face of shocks or stresses do not result in the desired outcomes,
be they social, economic, political, technological, of natural making, accidental, malicious or borne
out of ignorance (e.g. Evans, 2009), are considered to be vulnerable (Koc and Dahlberg, 1999; Sobal
et al., 1998; Ericksen 2007). In other words, we treat the food system as a whole entity and “‘what’ is
vulnerable is the capacity of a collection of actors, activities and processes (not necessarily
geographically contiguous) to deliver critical ecological and social services, conditioned on distinct
drivers of GEC. Undesirable outcomes would indicate that somewhere in the system a critical capacity
is failing and that the functions [and/or structures and/or mechanisms] of the system are vulnerable”
(Ingram et al., 2010).
In the sixth step of our assessment, we formalize and operationalize the modelled pathway
leading to vulnerability (i.e. causal model). More specifically, we weight and combine the indicators
of exposure, sensitivity and adaptive capacity in order to produce a measure of the level of
vulnerability through outcomes (symbolized in the Figure 14 and Table 13 in the form of traffic lights
– for the key see Table 13), identify dynamics (including thresholds of change) of vulnerable hotspots,
as well as project future vulnerability.
While interpreting the overall vulnerability assessment for the food system facilitating are such
questions as:
 Can thresholds of vulnerability be defined? (Ericksen, 2008)
 What indicators will signal that a threshold has been passed? (Eaking and Luers, 2006)
 How can a shift in the state of the system be observed? (Eaking and Luers, 2006)
 How does the identified threshold relate to the desired state of the food system? (Eaking and
Luers, 2006)
 Why and how do the food system change? What range of changes can be expected? (Eaking
and Luers, 2006)
 What outcomes are least tolerable? (Eaking and Luers, 2006)
 Who are the winner and losers? (Eaking and Luers, 2006; Ericksen, 2008)
Sometimes it may be possible to interpret the overall vulnerability by operationalizing it into
a single numerical model that will run the indicators as input variables. However, in most cases there
will be several models, each describing parts within our developed pathway to vulnerability
(Schroeter et al., 2004). Therefore, the analysis of the level of vulnerability of a given food system can
be done taking various quantitative, qualitative or mixed approaches. Cordell and Neset (2014) list
such instances of possible methodological approaches: “(I) quantitative multi-criteria analysis
(involves weightings applied to each indicator or group of indicators) (Linkov et al., 2006); (II)
quantitative indices (composite of a number of indicators) such as the Human Poverty Index (UN,
2011), Food Security Index (Economist Intelligence Unit, 2012), Water Poverty Index (Sullivan et al.,
2003); (III) qualitative participatory discussion and agreement on priority [components] (e.g.
stakeholder workshops, focus groups (Brooks et al., 2005). Important questions to address might
include: How do these [components] change over time (present and future)? Are there locationspecific or sector-specific impacts within a [spatial scale]? Can these hotspots be mapped?, Which are
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the priority drivers, shocks/stresses and pathways and how can they be linked to adaptation
strategies?; (IV) ranking (high-medium-low) vulnerability against each factor (Brooks et al., 2005;
Moss et al., 2001; Rygel et al., 2006); or (V) futures approaches such as exploring possible scenarios or
pathways and how these might impact on food system vulnerability. For example, selecting plausible
policy-relevant or community-relevant scenarios such as ‘price of phosphate rock increase above
US$500/tonne for a five year period’, or ‘national biofuel policies increase share of land dedicated to
biomass for energy production’”.
Regardless of the vulnerability assessment approach taken, it is important to note that the
interpretation is challenging, dynamic and iterative process. We acknowledge this and, as mentioned
earlier, in TRANSMANGO, drawing on elements from various approaches, we take an integrated
approach to assess present and future vulnerability.
6.2.2.2

Step seven: find and assess adaptation strategies
The seventh step is a crucial step, as it is the final goal of the analysis. Based on results
achieved in all the previous steps, we focus here on the core objective of our vulnerability
assessment, namely on finding the appropriate intervention points in the food system which can lead
to the development of adaptation strategies and action plans. In this step involvement of
stakeholders is relevant to further co-interpret the nature and severity of vulnerability and to aid the
identification of priority drivers, and most importantly, the capacity and most effective means to
address the priority drivers via adaptation responses. This step has to consider the variety of
interests at stake and of food security frames, so the assessment and strategy building needs
deliberative processes.
Characterization of actions to avoid undesired states of the food system requires answers to such
questions as:
 What actions can be taken now to increase future flexibility? (Eakin and Luers, 2006)
 What capacities are needed to enable desired response to change? (Eakin and Luers, 2006)
 What institutions (foremost policies) are needed to support these capacities? (Eakin and
Luers, 2006)

7

CONCLUDING REMARKS

The report aims at building an operational device to deal with FNS vulnerability analyses. On
this regard, we have compared and contrasted multiple theoretical approaches, and selected and
combined them having in mind empirical purposes rather than theoretical purity. The exercise has
taken us to identify some relatively undeveloped and still unresolved themes, such as the link
between interests at stake and FNS frames, the links and pathways between vulnerability of people
and vulnerability of systems, the interpretation of FNS in high-income countries and low-income
countries. In our analysis of food systems, we have gone beyond a purely market-based approach, as
we have tried to identify the links between the overlapping areas between the food system and
other regimes that affect FNS. In chapter 7 we have sketched out a methodology for assessment of
food system vulnerability consistent with the conceptual framework, but we are aware that there are
still some methodological questions open. For example, how to carry out ‘objective’ assessment
when we are aware that there are multiple interests and competing frames on these issues? We are
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confident that empirical research carried out on this basis will contribute to consolidate theory on
these aspects. It is for this reason that we consider this report an ‘open’ conceptual framework. At
the end of the project, we will be able to address these theoretical issues and refine the conceptual
framework so to give a contribution to the advancement of knowledge in this field.
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