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Table 2: Definitions of Energy Security (Continued)

Source1 Definition
Yergin (1988, 
112)

‘The objective of energy security is to assure adequate, reliable supplies 
of energy at reasonable prices and in ways that do not jeopardize major 
national values and objectives.’

Bohi and Toman 
(1993, 1-2)

‘Energy insecurity can be defined as the loss of economic welfare that 
may occur as a result of a change in the price or availability of energy.’

European 
Commission 
(2000, 2)

‘[E]nergy supply security must be geared to ensuring, for the well-
being of its citizens and the proper functioning of the economy, the 
uninterrupted physical availability of energy products on the market, 
at a price which is affordable for all consumers (private and industrial), 
while respecting environmental concerns and looking towards 
sustainable development. (...) Security of supply does not seek to 
maximise energy self-sufficiency or to minimise dependence, but aims 
to reduce the risks linked to such dependence.’

Bielecki (2002, 
237)

‘Energy security is commonly defined as reliable and adequate supply 
of energy at reasonable prices.’

Barton et al. 
(2004, 5)

‘as a condition in which a nation and all, or most of its citizens and 
business have access to sufficient energy resources at reasonable prices 
for the foreseeable future free from serious risk of major disruption of 
service.’

The Asia-Pacific 
Energy Research 
Center (2007)

Four ‘A’s’: Availability (physical); Accessibility (political-economic 
barriers); Affordability (costs and prices); and Acceptability 
(environmental) 

World Energy 
Council (2008, 4)

‘Energy security is defined as an uninterruptible supply of energy, in 
terms of quantities required to meet demand at affordable prices.’

Patterson (2008) ‘The energy security that worries politicians concerns supplies of 
imported oil and natural gas, not the secure delivery of energy services, 
such as keeping the lights on.’

1 WEC 2008, 4; Metcalf 2013, 2; APERC 2007; Sovacool and Mukherjee 2011; Sovacool and Brown 2010, 81; 
Goldthau and Sovacool 2012, 235; European Commission 2000, 2; IEA 2010a, 559; Yergin 1988, 112; 
Winzer 2012, 36; Bohi and Toman 1993, 1–2; Cherp and Jewell 2011b; Hughes 2009, 2461; Barton et al. 
2004, 5; Kleber 2009, 2; Bielecki 2002, 237; Chester 2010, 893; Cherp and Jewell 2014, 415; Patterson 
2008; Jansen and Seebregts 2010, 1655; Jansen and Van der Welle 2011, 241; von Hippel et al. 2011a, 
78; Yergin 2012, 269. For similar overviews and tables see: Sovacool 2011a; Cherp and Jewell 2011b; 
Sovacool and Mukherjee 2011; Winzer 2012; Hughes 2012, 228–229; Boersma 2013. As Jaap de Wilde 
noticed: many of these definitions discuss passive consumers, to be pleased and in need of governance, 
thereby reinforcing the position of those discussing and organizing energy security in a top-down 
manner.
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Table 2: Definitions of Energy Security (Continued)

Source1 Definition

Hughes (2009, 
2461)

‘The four ‘R’s of energy security explain the actions needed to improve 
energy security, beginning with understanding the problem (review), 
using less energy (reduce), shifting to secure sources (replace), and 
limiting new demand to secure sources (restrict).’

Kleber (2009, 2) ‘Energy security is the capacity to avoid adverse impact of energy 
disruptions caused either by natural, accidental or intentional 
events affecting energy and utility supply and distribution systems. 
[it ] possess[es] five characteristics: surety [access], survivability 
[resilient and durable resources/supply chains], supply [having 
resources], sufficiency [adequate to demand] and sustainability [limit 
environmental impact].’  

Sovacool and 
Brown(2010, 81)

‘We argue, […], that energy security should be based on the 
interconnected factors of availability, affordability, efficiency, and 
environmental stewardship.’

IEA (2010,559) ‘Energy security, broadly defined, means adequate, affordable and 
reliable supplies of energy. It matters because energy is essential to 
economic growth and human development. No energy system can be 
entirely secure in the short term, because disruptions or shortages can 
arise unexpectedly, whether through sabotage, political intervention, 
strikes, technical failures, accidents or natural disasters. In the longer 
term, under-investment in energy production or transportation 
capacity can lead to shortages and consequently unacceptably high 
prices. So energy security, in practice, is best seen as a problem of 
risk management, that is reducing to an acceptable level the risks and 
consequences of disruptions and adverse long-term market trends.’

Chester (2010, 
893)

‘These findings lead to the contention that the concept of energy 
security is inherently slippery because it is polysemic in nature. 
The concept has many possible meanings. Energy security may be 
delineated through multiple dimensions and it takes on different 
specificities depending on the country (or continent), timeframe or 
energy source to which it is applied.’ 

Jansen and 
Seebregts (2010, 
1655)

‘Let us coin the certainty level of enduring, uninterrupted access of the 
population in a defined region to affordably and competitively priced, 
environmentally acceptable energy end-use services by the term energy 
services security.’

Sovacool and 
Mukherjee (2011)

Divide APERC’s four ‘A’s into five dimensions: Availability, 
Affordability, Technology Development, Sustainability, and Regulation

Cherp and Jewell 
(2011)

Three discourses: a discourse of sovereignty, in terms of military and 
geopolitical security of supply considerations; one of robustness, 
in terms of the technical vulnerability of production and transport 
capacity; and one of resilience, meaning security from multiple 
unpredictable complex systemic disruptions
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Table 2: Definitions of Energy Security (Continued)

Source1 Definition

Jensen and Van 
der Welle (2011, 
241)

‘We propose to use the term energy services security (ESS) instead 
of energy security as the notion that covers the central topic of this 
chapter. Hereafter, ESS refers to the extent to which the population in 
a defined area (country or region) can have access to affordably and 
competitively priced, environmentally acceptable energy services of 
adequate quality.’ 

Von Hippel et al. 
(2011, 78)

A nation state is energy secure to the degree that fuel and energy 
services are available to ensure: (a) survival of the nation, (b) 
protection of national welfare, and (c) minimization of risks associated 
with supply and use of fuel and energy services.

Goldthau and 
Sovacool (2012, 
235)

‘Energy security, defined as the way of equitably providing available, 
affordable, reliable, efficient, environmentally benign, proactively 
governed, and socially acceptable energy services to end-users, is 
gaining ever more prominence on contemporary policy agendas. 
Energy security has supply-side and demand-side components.’ 

Winzer (2012, 
36)

‘…we suggest narrowing down the concept of energy security to the 
concept of energy supply continuity. This reduces the overlap between 
the policy goals of energy security, sustainability and economic 
efficiency.’

Yergin (2012, 
269)

‘The usual definition of energy security is pretty straightforward: the 
availability of sufficient supplies at affordable prices. Yet there are 
several dimensions. The first is physical security […]. Second, access to 
energy is critical […]. Third, energy security is also a system […]. And 
finally and crucially, if longer-term in nature – is investment.’

Metcalf (2013, 2) ‘Energy security is the ability of households, business, and government 
to accommodate disruptions in supply in energy markets.’

Cherp and Jewell 
(2014, 415)

‘We define energy security as low vulnerability of vital energy systems.’

Table 3: Definitions of Food Security (Continued)

Source2 Definition
FAO 1943 ‘to consider the goal of freedom from want in relation to food and 

agriculture’, which was defined as ‘a secure, an adequate, and a suitable 
supply of food for every man’. In addition, ‘adequate reserves should be 
maintained to meet all consumption needs’ and ‘provision should be 
made, when applicable, for the disposal of surpluses.’ (quoted in FAO 
1983, 4)
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Table 3: Definitions of Food Security (Continued)

Source2 Definition

World Food 
Conference 
report (1974)

‘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.’ (quoted in FAO 2006, 1).

FAO (1983) ‘Ensuring that all people at all times have both physical and economic 
access to the basic food that they need.’ (quoted in FAO 2006, 1)

World Bank 
(1986, v)

“Food security has to do with access by all people at all times to enough 
food for an active and healthy life”

Jonsson and 
Toole (1991)

‘Access to food, adequate in quantity and quality, to fulfil all 
nutritional requirements for all household members throughout the 
year.’ (as given by Maxwell, S. (1996) in Appendix 1).

FAO (1996, 1) “Food security exists when all people, at all times, have physical and 
economic access to sufficient, safe and nutritious food that meets their 
dietary needs and food preferences for an active and healthy life”.

Clay, Edward 
(2002, 6)

‘Since food insecurity is about risks and uncertainty, the formal 
analysis of food security should include both chronic poverty-related 
undernutrition and also transitory, acute insecurity that reflects 
economic and food system volatility’

FAO (2006, 1) Food security consists of four dimensions: 
‘Food availability: The availability of sufficient quantities of food of 
appropriate quality, supplied through domestic production or imports 
(including food aid).
Food access: Access by individuals to adequate resources (entitlements) 
for acquiring appropriate foods for a nutritious diet. Entitlements 
are defined as the set of all commodity bundles over which a person 
can establish command given the legal, political, economic and 
social arrangements of the community in which they live (including 
traditional rights such as access to common resources).
Utilization: Utilization of food through adequate diet, clean water, 
sanitation and health care to reach a state of nutritional well-being 
where all physiological needs are met. This brings out the importance 
of non-food inputs in food security.
Stability: To be food secure, a population, household or individual must 
have access to adequate food at all times. They should not risk losing 
access to food as a consequence of sudden shocks (e.g. an economic or 
climatic crisis) or cyclical events (e.g. seasonal food insecurity). The 
concept of stability can therefore refer to both the availability and 
access dimensions of food security.’

2 Clay 2002, 6; World Bank 1986, v; Devereux and Maxwell 2001, 14; FAO 1996a, 1; FAO 2006b; FAO 2009, 
2; FAO 2015; World Bank 2007, 94; Maxwell 1996; Lawrence and McMichael 2012, 135; Shepherd 2012, 
196; De Schutter 2014, 3.
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Table 3: Definitions of Food Security (Continued)

Source2 Definition

World Bank 
(2007, 94)

The commonly accepted definition of food security is — when all 
people, at all times, have physical, social, and economic access to 
sufficient, safe, and nutritious food to meet their dietary needs and 
food preferences for an active and healthy life.1 
The chronically food insecure never have enough to eat. The 
seasonally food insecure fall below adequate consumption levels in 
the lean season. And the transitory food insecure fall below the food 
consumption threshold as a result of an economic or natural shock 
such as a drought, sometimes with long-lasting consequences. 
Investments in agriculture are important to increase food security.’

FAO (2009, 2) This report calls for a “right to food approach” which is defined as 
people’s control over resources which allow them to produce or obtain 
access or entitlement to food as well as improved governance at the 
international, national and local levels, which suggests the importance 
of political and economic institutions in constructing food rights.

Lawrence and 
McMichael (2012, 
135)

‘In 1996 at the Rome Food Summit, the international peasant coalition, 
La Vía Campesina, stated that ‘food sovereignty is a necessary 
precondition of genuine food security’. Food sovereignty is about 
democratic control over national food policy and the right of people 
and communities to control how and what food is produced, and for 
whom. It was originally coined as a strategic concept to politicize the 
idea of ‘food security’, which originated in the UN system, but was 
appropriated by neo-liberalism.’

Shepherd (2012, 
196)

‘Using the principles of emancipatory realism, it proposes reframing 
food security in terms of securing vulnerable populations from the 
structural violence of hunger, which, prima facie, offers the prospect of 
some practical assistance to tackling the considerable issue of hunger.’

De Schutter 
(2014, 3)

‘The right to food is the right of every individual, alone or in 
community with others, to have physical and economic access at all 
times to sufficient, adequate and culturally acceptable food that is 
produced and consumed sustainably, preserving access to food for 
future generations.’

FAO (2015, 63) ‘Food security. 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.  Based on this definition, four food security 
dimensions can be identified: food availability, economic and physical 
access to food, food utilization and stability over time.’
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Table 3: Definitions of Food Security (Continued)

Source2 Definition

FAO (2015, 63) ‘Food insecurity. A situation that exists when people lack secure access 
to sufficient amounts of safe and nutritious food for normal growth 
and development and an active and healthy life. It may be caused by 
the unavailability of food, insufficient purchasing power, inappropriate 
distribution or inadequate use of food at the household level. Food 
insecurity, poor conditions of health and sanitation and inappropriate 
care and feeding practices are the major causes of poor nutritional 
status. Food insecurity may be chronic, seasonal or transitory.’ 

FAO (2015, 63) ‘Nutrition security. A situation that exists when secure access to an 
appropriately nutritious diet is coupled with a sanitary environment, 
adequate health services and care, in order to ensure a healthy and 
active life for all household members. Nutrition security differs from 
food security in that it also considers the aspects of adequate caring 
practices, health and hygiene in addition to dietary adequacy.’
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Figure 7: Map of Earthquakes in Groningen (Dec 1986 - June 2015)
Screenclipping: Groninger Bodem Beweging (2015)3

3 GBB 2015.
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Figure 8: Frequency and Magnitude of Groningen Earthquakes
Source: NAM (2015a) with data from KNMI (2015)4

Figure 9: Gas Extraction from the Groningen field
Source: NAM (2015b)5

4 KNMI 2015; NAM 2015a.
5 NAM 2015b.
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Table 4: Timeframe of the Groningen Gas Field

Year-
Month Description

Nr. of Earthquakes
(>2.5 on Richter 
scale)

Extraction 
limits
(bn. Nm3)

Extraction
(bn. Nm3)

1959 Discovery Groningen gas field
1963 Start extraction
1971 Subsidence concerns  

(secret NAM report)
47,34

1974 Small Gas fields Policy 82,42
1976 Highest extraction volume 87,74
1983 Subsidence Compensation 

procedure
50,06

1986 Assen 2.8 41,55
1989 Debate in parliament on 

subsidence and earthquakes
27,88

1990 MIT report 29,07
1992 (3) 41,51
1993 BOA Report on causality between 

gas extraction and earthquakes;
Magnitude = 3.3

(3) 43,11

1994 KNMI starts to measure quakes 
in earnest, builds network of 
seismometers.

(3) 34,51

1995 KNMI report revises magnitude: 
Groningen = 3.3 /other fields = 3.4

(1) 34,1

1996 KNMI updates seismometers to 
detect quakes from 1.5 (from 2.5)

(2) 42,14

1997 NAM acknowledges damages and 
installs compensation measures

(1)
Roswinkel 3.4

34,7

1998 KNMI & TNO increase 
magnitude to 3.8

(3) 30,92

1999 (1) 23,9
2000 Installation of Tcbb (1) 21,27
2003 New Mining law; NAM proposes 

first extraction plan; Public 
concern increases after three 
relatively strong earthquakes near 
Loppersum; TNO doubles the 
number of estimated earthquakes 
larger than 1.5 to 5 a 6.

(4) 29,04
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Table 4: Timeframe of the Groningen Gas Field

Year-
Month Description

Nr. of Earthquakes
(>2.5 on Richter 
scale)

Extraction 
limits
(bn. Nm3)

Extraction
(bn. Nm3)

2004 Decoupling of Gasunie, into 
Gasunie and GasTerra; KNMI 
revises magnitude to 3.9 and 
acknowledges non-static character 
of induced earthquakes; NAM 
adds small print to brochure

(1) 32,86

2006 Public concern increases after 
number two relatively strong 
earthquakes

(2)
Westeremden 3.5

33,23

2007 Update of extraction plan NAM (1) Average 
of 45 per 
year until 
2015

28,92

2008 Province of Groningen asks TNO 
& Deltares for a reflection

(1) 41,2

2009 SSM/TNO report on Loppersum 
that links volume to frequency; 
Founding of GBB

(4) 37,62

2011 (1) 46,79
2012 KNMI report (with MIT) 

noting that the seismic energy is 
increasing;

(1) 47,78

2012-08-16 Huizinge 3.6
2012-12-21 NAM updates extraction plan
2013-01 KNMI update; SSM report and 

advise;
2013-02 Debate on SSM report; Economic 

Affairs initiates 15 studies; NAM 
apologises for long denial of 
causality

2013-10 NAM starts studying 
underground

2013-11-01 Report Commission Meijer 
(Province of Groningen)

2013-11-31 NAM proposes new extraction 
plan

2013-12 Record extraction in 2013 (5) 53,87

406



A

Annex

Table 4: Timeframe of the Groningen Gas Field

Year-
Month Description

Nr. of Earthquakes
(>2.5 on Richter 
scale)

Extraction 
limits
(bn. Nm3)

Extraction
(bn. Nm3)

2014–01 New SSM report; Gentleman’s 
agreement of government 
bodies (Vertrouwen op Herstel); 
Parliamentary debate and decision 
of Ministry of Economic Affairs 
on outcome of studies; Decision on 
extraction plan of NAM postponed 
but: reduction of 80% at Loppersum 
and 1.2 bn euro made available 
for damage, reinforcement and 
enhancing regional development.

Average of 
42.5 per 
year until 
2020

2014-02 NAM starts to compensate losses 
in home value

2014-09 Earthquake in Garmerwolde 
(2.8), which is sensed in city of 
Groningen.

2014-12 Decision on extraction plan; NAM 
requested to study underground;  
New extraction cap; Responsibility 
of damage assessment and 
compensation moved from NAM 
to Centrum Veilig Wonen;  
Installation of Ombudsman

(5) Average 
of 39.4 per 
year until 
2020

42,41

2015-01 Max 16.5 
until July 
2015

2015-03 Report Dutch Safety Board
2015-04 Provisional ruling on gas 

extraction: Loppersum cluster 
only open for security of supply.

2015-06 Decision of Ministry of Economic 
Affairs on gas extraction in the 
Netherlands

Max 30.0 
for 2015

Table based on case study, sources include reports from NAM, KNMI, Onderzoeksraad voor Veiligheid and 
media outlets6

6 Ibid.; KNMI 2015; Onderzoeksraad voor Veiligheid 2015; Ministerie van Economische Zaken 2013c.
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