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Abstract:
Major global problems, manifested by climate change and social inequality, reinforce the need
for a societal shift towards sustainable practices. This transition requires new approaches in the
future design of society. The current energy system, based on fossil fuels and centralized
infrastructure is a key contributor to many of the socio-ecological issues related to the
sustainability challenge.
The intent of this research is to examine renewable energy cooperatives as an alternative to
minimize the negative impacts of the current energy system. Using a Strategic Sustainable
Development (SSD) approach with a Resilience Attribute Framework, this research explored the
presence of resilience attributes (Trust, Diversity, Learning and Self-organization) and
sustainability behavior in renewable energy cooperatives. The research then explored, through
interview and surveys, the perceived impacts that these cooperatives had on the resilience and
sustainability behavior of the wider community.
Findings showed that energy cooperatives displayed high levels of the resilience through the
attributes of:
-

Trust: due to non-profit status, ownership structure, localisation and shared values
Diversity: due to member and service diversity
Learning: through collaboration, diverse member knowledge and participation
Self-organization: due to cooperative development, leadership and outcomes
(infrastructure and energy knowledge).

This study showed that renewable energy cooperatives have numerous impacts on their
community however; there were no significant evidence to suggest energy cooperatives
transferred their high levels of social resilience to the community.
Keywords: Energy Systems, Renewable Energy Cooperatives, Sustainability, Resilience,
Adaptive Capacity, Strategic Sustainable Development
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Executive Summary
Introduction
Modern society relies on vast amounts of energy in order to function. It provides, in the form of
electricity and heat, services essential to human wellbeing and drives the housing, agricultural
and transport sectors. However, the current system of energy production and distribution, based
on centralised fossil fuel based infrastructure, is detrimental to both the social system and the
ecological system that encompasses it.
This current energy system is reliant on the use of non-renewable fossil fuels (coal, gas, oil and
nuclear energy) as the main source of fuel. These fuels make up 81.5% of the global energy mix,
(with 8.7% from nuclear energy) and are causing great ecological damage (mainly through the
release of greenhouse gas emissions into the biosphere), manifested by the global problem of
climate change.
Predictions indicate the continued growth in demand of energy as the global energy centre of
gravity shifts away from Europe towards South East Asia and the Middle East through 2035
(IEA 2013). If this energy demand is met by continued use of fossil fuels and their related
greenhouse gas emissions, global warming scenarios indicate a temperature rise above the
agreed 2°C warming targets set by the Kyoto Protocol and the associated socio-ecological
impacts of this warming.
Compounding these issues, the current system infrastructure supports the centralised production
and distribution of energy supplies, resulting in economic inequality, greater risk of disruption
by shocks and disturbances and a profound lack of public awareness regarding energy use and
the true socio-ecological impacts of this system.
These social and ecological conditions portray the need for the transition from the current energy
paradigm because:
-

Energy systems contribute to two-thirds of global greenhouse gas emissions (energy,
transport and industrial sectors) (EPA 2014);

-

1.6 billion people have no access to energy (Omar 2010);

-

2.4 billion still rely on traditional fuels (wood, charcoal) which causes large scale health
problems (Omar 2010);

-

Centralised systems inhibit energy security from growing ecological and political
disturbances (Guy et al. 2001, 29f); and,

-

Centralised energy promotes user disconnection from the true impacts of energy
production and thus inhibits greater awareness and uptake of other sustainable behavior
(Harper 2009).
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The primary research question of this study is:
-

Main Research Question: How do energy cooperatives impact the social resilience of a
community?

To answer this we have two secondary research questions:
-

Sub Research Questions 1: How do energy cooperatives promote and exhibit social
resiliency in their structures?

-

Sub Research Questions 2: How are energy cooperatives impacting the sustainability
behavior of their community?

A failure to redesign the global energy system to a decentralised renewable energy system will
contribute significant barriers to the transition towards a sustainable society, however the new
system requires significant planning and consideration in order to not contribute its own barriers
to the transition towards a sustainable society (e.g. through centralised renewable energy
systems).

Methods
This research explored the social resilience of energy cooperatives and whether this quality
permeates and influences the wider community in which the cooperative exists.
This study was developed in consideration of Framework for Strategic Sustainable Development
(FSSD see Chapter - 1.2), which has considerably shaped the authors´ thinking, and contributed
to the authors approach when dealing with complex information.
To answer these questions we conducted 14 interviews with cooperative members, management,
researchers and experts, and resilience experts and sent an online survey (English and German
language) to 650 energy cooperatives in Europe receiving 58 responses.
Interview and survey responses were analysed within a Resilience Attribute Framework we
developed during our literature review (see Table – 2.1). The attributes of resilience within the
framework were trust, diversity, learning and self-organization (Missimer 2013) and each
attribute was defined by a number of related indicators. Results on sustainability behavior were
analysed using indicators of attitudes, values and behavior (Leiserowitz, Kates, & Parris 2006).
Results were then discussed in context of the research questions in order to determine whether:
-

Energy cooperatives exhibited high levels of social resilience;
Energy cooperative membership resulted in greater sustainability behavior; and
If these qualities (resilience and sustainable behavior) were perceived to be present in
energy cooperatives, whether they were then transferred to the wider community.
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Results and discussion
The sub research questions (1 & 2) provide results that allow this study’s main research question
to be answered.
Sub Research Question 1: How do energy cooperatives promote and exhibit social
resiliency in their structures?
This study found that energy cooperatives exhibited high levels of trust, diversity, learning and
self-organization within the structures and functions of the organization.
Attributes of resilience were present at high levels within the cooperatives as (but not limited to):
-

Trust: due to non-profit status, ownership structures, localisation and shared values.
Diversity: due to varying member, technological, service and business model diversity.
Learning: due to member participation, cooperative services and collaboration with other
cooperatives and organizations.
Self-organization: due to local development and leadership, visible social and physical
outcomes (new energy infrastructure and increased energy knowledge).

These results suggested that social resilience was present within the cooperative system and that
energy cooperatives promote and exhibit social resiliency in their structures.
Sub Research Question 2: How are energy cooperatives impacting the sustainability
behavior of their community?
Results suggested that energy cooperatives had an influence on increased sustainability
awareness (especially with energy impact awareness) in the community, but had little impact on
increasing the sustainability behavior of the community.
This was due to:
-

Little evidence suggesting energy cooperative members increased their (own) sustainability
behavior as a result of becoming a cooperative member. Outside of decreased energy
consumption, there was little change in other sustainability behavior, such as decreased car
use, increased local purchasing of members.

-

Evidence that awareness around energy systems was increased in the community, but the
ability to measure tangible behavior change was not established or seen as a priority by the
cooperative.

The ability to measure behavior change was found to be a barrier in understanding the
effectiveness of the cooperative’s impact on the community in regards to the uptake of
sustainable behavior. Results suggest that energy cooperatives have an impact on increasing
sustainability awareness but have not influenced increased sustainable behavior change in the
community.
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Main Research Question: How do energy cooperatives impact the social resilience of a
community?
Using results from the sub research questions, this study found that cooperatives were perceived
to have a number of impacts on their communities. However, results suggested that cooperative
impacts regarding social resilience in the community were inconclusive. It is possible to state
that some community impacts may be related and attributed to the presence of resilience in
energy cooperatives (such as investment in education, financial returns and savings, individual
learning, diversity and increased community identity relating to trust). Yet there were no
conclusive evidence to support that the transference of resilience, from the cooperative to the
community, occurred. Therefore we can propose that cooperatives have definitive impacts on the
community as a result of their resilience, but whether resilience is transferred to the community
we leave for future studies.

Conclusion
Research evidence suggests that energy cooperatives exhibit high levels of resilience, seen
through the strong evidence of the resilience attributes of trust, diversity, learning and selforganization, this study suggested however that resilience was not transferred from the
cooperative to the wider community despite evidence of other tangible impacts in the community
as a result of the cooperative.
In a world facing rapid change and transformation, where social and ecological impacts
undermine the capacity of society to continue, resilience and (adaptive capacity, the ability to
plan for resilience) are desirable qualities for any system. Those systems with the ability to
manage and promote resilience provide flexibility in planning for the transition towards a
sustainable society. This is due to the quality of resilience attributes that allow systems to
respond to changes without losing their identity and function.
Tools such as renewable energy cooperatives can be utilised to support the transition towards a
future that provides long term planning for a sustainable and resilient society. The planning and
functioning of organizations such as these must consider the need to enable resilience in order to
withstand the growing challenges of the transition towards sustainability.
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Glossary
ABCD Strategic Planning Process: A four-step process designed to implement the FSSD in
real world, organizational or community context.
Adaptive Capacity: The ability of systems, institutions, humans, and other organisms to adjust
to potential damage, to take advantage of opportunities, or to respond to consequences. Adaptive
capacity is the ability to manage resilience. In this work it includes the four attributes: Trust,
Diversity, Learning and Self-Organization.
Adaptability: Relates to the capacity of a system to learn from, assimilate and respond flexibly
to change.
Backcasting: Planning from success by starting with the desired outcome in mind and then
determining the steps required to achieve the outcome.
Biosphere: The surface area of the Earth, stretching from the upper limits of the atmosphere to
the lower layers of the soil, both on land and in the ocean, including all life contained within that
realm.
Centralised Energy: Traditional electricity provision that relies on a hierarchical, unidirectional
flow of electricity from centralised generation plants through transmission and then distribution
lines.
Climate Change: A change in the state of the climate that can be identified by changes in the
mean temperature and/or the variability of its properties, in which change persists for an
extended period, typically decades or longer.
Cooperatives: Autonomous associations of people who join voluntarily to meet their economic,
social, and cultural needs and aspirations through jointly owned and democratically controlled
businesses.
Community: A social group of any size with geographical proximity amongst its members, such
as a neighborhood, town, district or city where people can interact face to face.
Complex System: A system that is constituted of a relatively large number of parts that interact
in complex ways to produce behavior that is sometimes counterintuitive and unpredictable.
Distributed Energy: Small-scale energy conversion units that are placed in the same location
with an energy consumption point and that are used by a small number of people.
Diversity: Refers to the range of different elements and functions in a system. It ensures that
when shocks occur, not all elements are affected equally – reducing the possibility of widespread
failure.
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Decentralised Energy: Electricity production at or near the point of use, irrespective of size,
technology or fuel used - both off-grid and on-grid.
Dematerialization: Using less of a substance to produce the same goods and services. Related
to substitution.
Electricity Generation: The total amount of electricity generated by power only or combined
heat and power plants including generation for its own use.
Energy Efficiency: The ration of useful energy output of a system, conversion process, or
activity to its energy input. In economics, the term may describe the ratio of economic output to
energy input.
Energy System: The energy system comprises all components related to the production,
conversion, delivery and use of energy.
Feedback (sensitivity): Determines how quickly one part of a system detects changes in another
and therefore the speed of response. Problems occur when feedbacks from decisions or events
are disrupted or delayed.
Framework for Strategic Sustainable Development (FSSD): The application of the Five
Level Framework for planning in complex systems with sustainability as the desired outcome.
Renewable Energy: Energy sources that, apart from geothermal, are drawn directly or indirectly
from current or recent flows of the constantly available solar or gravitational energy.
Paradigm Shift: A change from one way of perceiving, framing and thinking to another,
different way. The paradigm shift is a process of revolution and metamorphosis in one’s
philosophy.
Power Generation refers to fuel use in electricity plants, heat plants and combined heat and
power plants (CHP). Both main activity producer plants and small plants that produce fuel for
their own use (autoproducers) are included.
Resilience: The capacity of a system to absorb disturbance and reorganize while undergoing
change, so as to still retain essentially the same function, structure, identity and feedbacks.
Rebound Effect: Occurs when a drop in the price of using a more efficient energy service
causes a rise in demand (direct) of another. Money saved through efficiency can also be spent on
other products, where extra energy is needed to manufacture and use the additional item
(indirect). Technical innovation improving the environmental impact of a good or an activity can
have negative repercussions on consumer behavior. A “feel good perception of being green” can
encourage increased consumption for certain (other) products (psychological).
Risk: The probability of a consequence occurring multiplied by the magnitude of the
consequence.
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Social Resilience: The ability of groups or communities to cope with external stresses and
disturbances as a result of social, political, and environmental change.
Substitution: Changing to new types of materials flows, ecosystem management, or mindsets.
Sustainable Development: Human development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.
Sustainability Challenge: The combination of the systematic errors of societal design that are
driving humans´ unsustainable effects on the socio-ecological system, the serious obstacles to
fixing those errors, and the opportunities for society if those obstacles are overcome.
Sustainable Behavior: The set of deliberate and effective actions that result in the conservation
of the socio-physical environment for present and future generations.
Systems Thinking: An approach for getting beyond cause and effect to the patterns of behavior
and understanding how a system interacts as a whole. Further, it identifies the underlying
structures responsible for the patterns of behavior. It is a holistic approach that focuses on the
interrelations of the constitutions of the system.
Transformability The capacity to create a fundamentally new system when ecological,
economic, or social structures make the existing system untenable.
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1 Introduction
1.1 The Sustainability Challenge
Modern society is facing major challenges that threaten the existence of humanity on Earth
(Holmberg and Robèrt 2000). Increasing population combined with the overuse and exploitation
of natural resources and ecosystems are reducing the Earth’s capacity to provide the services that
are needed to sustain life (Mack 2006). Biodiversity loss and climate change are alarming
examples of the sustainability challenge (Rockström et al. 2009, IPCC 2007, IPCC 2014) that
need to be remedied. Social problems, including food security, poverty, the increasing gap
between rich and poor and corruption (UNDP 2011) continue to negatively impact society and
require systematic planning and leadership to solve. These
growing social, ecological and economic pressures can be
explained by a funnel metaphor (see Figure - 1.1) that
portrays declining global resource potential and growing
social demand for these resources, symbolised by the
narrowing walls of the funnel. Non-sustainable
development can be visualised as society entering deeper
into the funnel in which room to succeed and reach
sustainability becomes narrower as social demand for
resources increases while the capacity to supply them Figure 1.1 Funnel Metaphor
decreases. The failure to reach a sustainable state is (adapted from Robèrt et al. 2010).
described by the metaphor as ‘hitting the funnel walls.’
Society’s objective is the movement away from the walls towards the funnel opening where
resource use is based within socio-ecological limits and a sustainable state exists (Holmberg and
Robèrt 2000).

1.2 The Framework for Strategic Sustainable Development
In order to overcome the lack of clarity regarding the concept of sustainability, a unifying peerreviewed framework has been continuously developed and reviewed by scientists over the last
20+ years. This Framework is designed to give structure for planning to any region,
organization, project or endeavour for moving towards socio-ecological sustainability in an
economically viable way and has been tested in iterative loops by scientists and practitioners
from business and government (Missimer 2013).
The Five Level Framework for planning in complex systems: In order to plan in complex systems
a generic Five Level Framework (5LF) is designed to organise thinking and information, using
five delineated levels that are to remain distinct during planning (Robèrt et al. 2002) (see Table 1.1). These five levels can be utilised to simplify and categorise information in a way the aids
understanding. To be strategic, knowledge of the system (Level 1) must to be combined with a
robust system purpose or goal at the success level (Level 2). From this point of success (or
vision) backcasting (Level 3) can occur, ‘meaning departing in planning from an imagined point
of success in the future and searching for smart step by step processes to get there’. This is
especially helpful when planning for complex problems based on current trends (Missimer 2013,
1

3) and can take two forms. First, backcasting from scenarios, which relies on the creation of a
specific, imagined vision of the future reliant on large groups agreeing on the varying conditions
of that imagined future. However, because it can be difficult to get groups to agree on specific
scenarios, a second form of backcasting that provides a range of options possible in a sustainable
society, this is known as backcasting from principles, an option that provides flexibility in the
movement towards the defined success (Level 2) (any investment is helpful as long as it works
toward compliance with the principles). Backcasting can then lead to actions (Level 4) and
various tools (Level 5) that can be used to support the other levels.
Planning for strategic sustainable development: When the Five Level Framework is applied to
planning for sustainability of human society it is referred to as the Framework for Strategic
Sustainable Development (FSSD). The FSSD first clarifies that the system to be sustained is the
global society and the ecological system that society depends upon, and then introduces
sustainability principles for that system. These principles articulate the basic conditions by which
a sustainable society occurs. Compliance with these principles results in the basic conditions
needed for the continuation of the socio-ecological system (a sustainable state). Together, this set
of eight principles provides a robust definition of sustainability that creates a common language
and shared understanding of success (a sustainable society that is open to all possibilities for
sustainability without unnecessarily limiting possible actions). The Sustainability Principles are:
In a sustainable society, Nature is not subject to systematically increasing…
1. …Concentrations of substances extracted from the Earth’s crust,
2. …Concentrations of substances produced by society,
3. …Degradation by physical means (Robèrt 2000, Ny et. al. 2006) and;
People are not subject to systematic barriers to
4. … Integrity
5. … Influence
6. … Competence
7. … Impartiality
8. … Meaning (Missimer 2013).
Table 1.1 The FSSD (adapted from Robèrt et al. 2002, 2010)
Framework for Strategic Sustainable Development (FSSD)
Level 1: System
The global socio-ecological system (society within the biosphere)
Level 2: Success

A society that complies with the Sustainability Principles

Level 3: Strategic

Guidelines for selecting and prioritizing actions that will lead to success
such as backcasting from success and "the three prioritization questions"
(see glossary)
Actions that help move the global socio-ecological system towards
sustainability
Tools that support efforts to reach global sustainability

Level 4: Actions
Level 5: Tools
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The FSSD provides a robust approach to strategic planning for sustainability in complex systems
and promotes flexibility in reaching the goal of a sustainable society. As the energy system is a
complex one, utilising the FSSD to provide clarification into system levels allows for the
connection of the energy challenge to the wider sustainability challenge. Utilising the FSSD
funnel metaphor, we can see that climate change impacts have begun to occur (‘hitting the funnel
walls’), thus this study combines the FSSD with the notion of resilience (see Chapter - 1.6) to
provide greater flexibility in the transition towards a sustainable society.

1.3 Energy and the Sustainability Challenge
The global energy system provides the means by which modern society operates. Energy is
required, in the form of electricity and heat, by the agricultural, transport and housing systems
that humans rely on to meet their basic needs (Tham & Muneer 2012). Access to, and use of
energy has promoted and underpinned the development of free market economic ideology that
resulted in social advances in well-being during the 20th century. These advances resulted in
increased prosperity and opportunity to individual, business and government alike. However,
despite these benefits, the system in its current form remains one of the main drivers of the
global sustainability challenge, in particular as a major contributor to climate change. The global
energy system is a major contributor to the global sustainability challenge and has two main
aspects:
-

The increasing ecological risk (e.g. climate change) associated with fossil fuel use (see
Chapter - 1.4.2).
The increasing social risk (e.g. inequality) associated centralised energy models (see
Chapter - 1.4.3).

Contemporary infrastructural, institutional and behavioral barriers perpetuate this risk associated
with the current energy model.

1.4 The Current Centralised Energy Paradigm
Energy systems can be described as complex interrelated socio-technological systems that
involve not only technical infrastructure that consists of pipes, mines, refineries, and devices, but
also humans who design and make technologies, develop and manage routines, and use and
consume energy. In turn, energy systems components include financial networks, workforces
and the schools necessary to train them, institutions for trading in energy, roads, regulatory
commissions, land-use rules, city neighbourhoods, and companies as well as social norms and
values that assure their proper functioning (Miller, Iles, & Jones 2013, 136).
The current design of the energy system exacerbates the risks from environmental change and
resource scarcity and remains sensitive to volatility in external conditions; particularly those that
are large, capital intensive, centralised and managed from the top-down (Perrow 1999, Guy et al.
2001). These features are common elements of the contemporary system, which reflects an
emphasis on efficiency, standardisation, ‘economies of scale’, and the ability to resist, not adjust,
to external change. It is a system based on the belief that external conditions will remain stable.
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Locked-in-Technology: Systems managed and designed in this way are often stripped of the
diversity and spare capacity (redundancy) that allows flexibility in the face of change (Guy et al.
2001, 29f). By chasing efficiency, industrial systems are becoming increasingly co-dependent.
Energy, water, food and communications systems can no longer function without independence,
meaning failures in a single infrastructure can cascade more easily from system to system.
Building immense ‘economies of scale’ also creates problems. The size of large systems reduces
the ability to detect and respond quickly to changes in the external environment. The lack of
‘adaptive feedback’ caused by distance, time and organizational structures can amplify negative
impacts, because causal decisions are de-coupled from their effects and because today’s large
systems remain capital-intensive, involving long pay-pack times, therefore they are also slow to
change. Thus technologies and infrastructure become ‘locked-in’ over many decades – stifling
innovation and ensuring systems are designed to meet past conditions (Gibbs 2008, 7).
Today’s dominant paradigm, the centralised energy model, is an example of ‘locked-in
technology,’ due to both infrastructure and institutional design. The model has long been served
by a system in which primary energy (usually fossil fuel or nuclear) is harvested remotely and
then transformed and transported distances before being utilised by the user (Asif 2007). This
system inflexibility is not only related to its pre-existing technical infrastructure, it is encouraged
and maintained by the financial contribution it makes to almost $1.5 trillion dollars (USD) to
global markets (Goldemberg 2006). Thus institutions are often regulated as ‘natural monopolies’
due to the high financial stakes (Robinson 2013) of individuals and organizations invested in the
system. This monopolisation creates and provides institutional and market barriers to
transforming the energy system, due to established market rules, institutional arrangements,
business models and social norms (Hunt 2013) that retain conservative attitudes.
The United Kingdom provides an example of how centralised energy reliance remains the
dominant paradigm. A model of ‘locked in’ technology, the system is driven by centrally
distributed electricity in remote power plants, with heating systems that are fired by centrally
distributed gas, and refined and distributed through a few large depots (Asif & Muneer 2007).
These systems represent, unknowingly to the public that rely so heavily on them, a great source
of social and ecological risk in the form of macro ecological impacts and localised social ones.
This public though have a role to play if the transition to sustainable energy systems occurs.
1.4.1 Sustainability Behavior and Energy
“When individuals consider the adoption of sustainable lifestyles, they engage with an
increasingly complex decision making process” (Young et. al. 2010, 1).
The glue that binds the complex and interrelated nature of the energy system is a social one. The
challenge of sustainability, in which energy contributes greatly, is deeply influenced by many
variables but remains at its core a social condition, driven and perpetuated by human behavior.
Though the transition to a sustainable society requires a systems based approach that
incorporates technical change, sustainable development also requires vast changes at an
individual level and that the ‘core of sustainability is behavior change’ (Mckenzie-Mohr 2000).
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However, behavior change itself is a complicated and often ineffective concept that struggles to
create universal or long lasting change (Mckenzie-Mohr 2000). Contemporary sustainability
based campaigns are numerous and their attempts to invoke change often focus on the
dissemination of information or advertising techniques. This can have some impact on attitude
and awareness, but generally does not result in deep levels of behavior change, which instead are
short lived (Lilley 2009). The reliance on information as a behavior change technique highlights
the failure to deal with the systematic and diverse social barriers that exist and must be overcome
if the transition towards sustainability is successful.
When placed in the context of the current energy system, monopolized, centralized energy
networks reinforce social norms that require little active behavior on behalf of the consumer and
provide distinctive barriers to behavior change. These systems operate passively, transporting
power from transmission networks to final user with little need for management beyond ensuring
network functionality (Woodman et al. 2008). Centralized energy systems operate and rely on a
psychological ‘consumption’ ethos based on a unidirectional flow from producer to consumer
that removes any responsibility on the behalf of the user. This causes a lack of awareness
resulting in disinterest and apathy around the energy process (Harper 2009) and its true impacts.
Compounding this is the problem of institutional barriers to behavior change. Despite lacking
consensus on numbers, the centralized system remains functional through heavy fossil fuel
subsidization; estimates have ranged from $544 billion (IEA 2013) to $1.9 Trillion, the
equivalent of 2.5% of global GDP (IMF 2013). These payments regulate the real financial cost
of fossil fuel based energy systems (and neglect to consider ecological costs) and reinforce the
ignorance of consumers to the true socio-ecological cost of energy use. These barriers mean that
system or behavioral change regarding energy use is yet to occur at a macro level and allows
individuals to remain disconnected from energy impacts (due to centralization). Thus impeding
the path of behavior change towards sustainability, an issue that compounds the ecological
problems that will occur in keeping the current system.
Additionally, true behavioral impacts can be biased by the ´rebound effect´ (Santarius 2012,
Paech 2007). It occurs in three different ways: a) A drop in price by using more efficient energy
services causes a rise in demand (direct). b) Money saved through efficiency strategies will be
spent on other additional products, where extra energy is needed through manufacturing and
product use (indirect). c) Technical innovations improving the environmental impact of a good
or an activity can have negative repercussions on consumer behavior. A ‘feel good perception of
being green’ can encourage increased consumption for certain (other) products (psychological).
This underlines the complexity of the role of behavior change in the transition towards
sustainability, but also its importance in the social impacts on the planet are to be reduced.
1.4.2 The Ecological Implications of the Current Energy Paradigm
“Problems with energy supply and use are related not only to global warming, but also to such
environmental concerns as air pollution, acid precipitation, ozone depletion, forest destruction,
and emission of radioactive substances” (Dincer 1999, 1).
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Reliance on industrial production processes to satisfy human needs over the last 100 years has
led to the rapid rise in energy and its related demand for fossil fuel (Chojna et al. 2013, 40). The
systematic use of fossil fuels as the dominant source of energy has created a great risk and is
now harming both society and the ecological system that contains it. This risk is manifested by
the significant ecological damage caused by the energy generation process. These processes
manifest themselves in the physical degradation of ecosystems through mining and drilling, the
release of greenhouse gas emissions into the biosphere (the main driver of anthropogenic climate
change) and a number of other ecological issues (Mack 2006).
Despite this knowledge, the rise in demand for energy, the low cost of and access to fossil fuels
has meant that the current system continues to source 81.5% of its energy mix from fossil fuels
(coal, oil, petroleum and natural gas) (IEA 2013). Combined with the 8.7% of global energy
demand sourced from nuclear energy systems (World Bank 2014), there is a significant need to
transition to sustainable renewable energy systems before greater ecological damage occurs.
Predictions however, estimate the fossil fuel use will continue as critical changes in global
supply energy occur (IEA 2013). The demand for cheap energy, due to Chinese economic
growth and the increasing need for energy in Asia prior to 2020 will be exacerbated by expected
demands in India, as they become the largest importer of coal by the early 2020s. Greater gas
and oil demand from the Middle East by 2030 is also predicted. Combined with Chinese and
Indian trends and the United States movement towards energy independence through domestic
sources, the global energy centre of gravity will shift away from Europe towards South East Asia
(IEA 2013) by 2035. This centre will move into developing areas with little infrastructure or
resources to manage the growing socio-ecological impacts of energy use, but who will and are
those most at risk of socio-ecological issues such as climate change.
Most significantly the global energy system accounts for two-thirds of global greenhouse-gas
emissions (through energy, transport and industrial sectors) (EPA 2014) and has a pivotal role in
defining the socio-ecological trajectory of society and the impact of climate change. However,
the current fossil fuel based system is failing to satisfactorily address its fundamental design
flaws, avoid ecological damages and mitigate or adapt to climate change impacts. An ecological
perspective to a business as usual approach for energy use estimates greenhouse-gas emissions
will rise 20% by 2035. Such emission rises are consistent with an average temperature increase
predictions of 3.6 ˚C according to the IPCC (Intergovernmental Panel on Climate Change), and
is a temperature rise far above (World Bank 2014) the maximum of 2˚C above pre-industrial
levels agreed on the 2009 Copenhagen Climate Change Conference (IPCC 2007, 781). However,
to meet this 2°C target, a carbon budget of no more than 750 billion tons of CO2 can be released
into the atmosphere between 2014 and 2050 from fossil fuel sources. This indicates a per capita
cap of 2.7 tons, per year according to the German Advisory Council on Global Change (GACGC
2010). To highlight the gap between the current reality and this goal, present per capita emission
rates reach as high as 17.6 tons in the United States, 5.6 tons in Sweden, and as low as 1.7 tons in
India (2010) (World Bank 2014). This highlights the need for massive per capita emission
reductions in developed countries and protection against emission rises in developing countries
(while ensuring social sustainability), a challenging dilemma as global energy momentum shifts
towards underdeveloped areas.
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These warming targets represent the consequences of global ecological damage that will occur
without negation. In order to fulfil these targets and preserve (and perhaps restore) the ecological
base on which humans depend, where and how it sources it energy is a significant consideration.
1.4.3 The Social Impacts of Current Energy Paradigm
“Impacts generally refer to effects on lives, livelihoods, health, ecosystems, societies, cultures,
services and infrastructure” (IPCC 2014, 4).
There is no better example of human reliance on ecological systems for wellbeing than the
current energy model. However, this resultant wellbeing is reliant on access to energy. The
unequal distribution of energy system has meant that globally, 1.6 billion people have no such
access to electricity markets and 2.4 billion still rely on traditional fuels (wood, charcoal) as their
main source of electricity and heat. Contrasting this 25% of the world’s population consume
75% of its produced energy (Omar 2010), for this population energy accessibility is seen as a
fundamental right and treated as such. This unequal distribution causes, among other social
issues, severe detrimental health problems and death within many communities. Estimates
suggest 2.5 million women and children die annually as a result of indoor pollution from cooking
fires (O’Brien et al. 2007, 606).
The question of energy justice addresses equitable access to energy, the fair distribution of costs
and benefits, and the right to participate in choosing whether and how energy systems will
change (Miller et al. 2013, 143). Yet the contemporary distribution of energy production and use,
and related cultural, economic and political benefits remain socially problematic and unequal
(O’Rourke & Connolly 2003, 613). Due to the current centralised system paradigm that, despite
legislated liberalisation in many markets, does not encourage the true democratisation of energy.
The benefits of energy access is the antecedent behind free market economics, which itself
causes social inequality through the promotion of hierarchical business models which encourage
the monopolisation of centralised, global systems in which financial capital flows in the direction
of the wealthy. In an energy context these systems serve to promote consumer reliance on the
current global energy practices (Love 2008) and prevent greater uptake in innovative approaches
to sustainable and renewable energy generation by maintaining technical knowledge as elite.
This economic model, based on the growth, leads to systematic exploitation and the unfair
distribution of resources that result in social injustice. Furthermore, energy systems are among
the largest global enterprises, comprising 9 of the 12 most heavily capitalized companies in the
world (Miller 2013, 140). This points to the hypocrisy of climate change effects on populations
in developing countries that traditionally have had little interaction with, or enjoyed the benefits
from contemporary energy systems and fossil fuel use.
These market imperfections were noted by Lord Stern’s ‘Economics of Climate Change’ report
in which climate change was called ‘the greatest market failure the world has ever seen,’ (Stern
2006, vii) this response however highlights the opportunities available for the establishment of
new market paradigms.
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1.4.4 The Need for Energy Transition
“Putting our energy system onto a new, more sustainable and secure path may take time but
ambitious decisions need to be taken now. To have an efficient, competitive and low-carbon
economy we have to Europeanise our energy policy” (EU 2010).
The European Commission has recognised the market risks of continuing its role as the worlds
largest importer of energy (which is priced at €350 billion per year and relies heavily on inputs
from OPEC (Organization of Petroleum Exporting Countries) and Russia) and the ecological
risks of continuing to emit high levels of greenhouse gases from its energy related sectors (EU
2013).
As demand for energy increases one-third by the year 2035, the EU’s concern over the European
reliance on imported fossil fuel energy sources are valid. EU research points towards an 80%
increase in oil and gas dependency by 2035 (European Commission 2013a, 64) and with some
member states reliant on single inputs from Russia the concern incorporates infrastructural,
market based and political risk, (European Commission 2013b, 1). This was seen during the
2009 Russian-Ukraine gas crisis which left gas supplies to 16 member states cut resulting in
concerning humanitarian, economic and political impacts (Pirani, Stern, & Yafimava 2009).
These disturbances provide the argument for the transition towards renewable-based and
decentralised or distributed energy systems within Europe. However, current renewable energy
markets provide only 10% of the EU’s energy needs, varying between member states. This is
dwarfed by the 90% (Gross Inland Consumption) energy consumption based on fossil fuel and
nuclear power (European Commission 2013b, 1) that creates high levels of dependency through
centralisation. Combined with the political and market risks are the ecological risks posed by the
European energy system. The EU acknowledges that almost 80% of its greenhouse gas
emissions are energy related (European Commission 2013a) and has set targets to cut emissions
from energy by 40% by 2030. Further aims stipulate an 80% emissions drop shared equally
amongst member states by 2050 (European Commission 2013c). The continued use of fossil fuel
energy systems would place serious doubt on the Commission’s ability to achieve these targets
and minimise its contribution to climate change.
A transition to decentralised models of energy can be seen as a pathway towards a sustainable
energy system that reduces energy risk, increases security and creates a social connection
between producers and users that may encourage a deeper shift in sustainability behavior.

1.5 The Benefits of a Decentralized System
“Energy security and climate change are now providing strong drivers to a more decentralised
energy system which produces power and heat close to the point of use” (Wolfe 2008).
Decentralized energy systems incorporate infrastructure design that considers its proximity to the
demand for energy. In these systems, production and distribution occurs in smaller hubs
strategically positioned near end-users that satisfy regional and local needs based on the natural
resources available (Biggs et al. 2010).
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Renewable technologies integrate decentralized designs and promote zero carbon emissions on
energy production. This means that countries aiming to shift to renewable energy systems will
most likely increase the share of decentralized systems in the energy mix. Besides championing
the use of renewable energy technologies, (although renewable energy can be used in centralised
models as well) decentralized models influence behavioral aspects with shifts in energy
consumption, increased awareness of energy use and its implications (Bauwens 2013), and
facilitate the opportunity for a decentralized ownership of the energy being produced (Biggs et
al. 2010). These models are seen to promote, the physical resilience of infrastructure, foster
social and institutional flexibility and innovation,’ as well as ´reducing the ecological footprint of
production and consumption’ (Biggs et al. 2010).
1.5.1 The Opportunity of New Energy Ownership
Despite policy trends in some European countries that support the liberalisation of the energy
sector through privatisation, competition and regulation, the dominance of public models of
energy ownership remain. Public ownership of energy supplies is generally undertaken in either
a large, state owned enterprises (SOE) or as smaller municipality owned utilities, which usually
are 100% authority owned. While not limited to these two models, public ownership is defined
as a, ‘a broad term that encompasses all types of companies which essentially restrict ownership
and control rights in ways similar to traditional SOEs or municipally owned utilities’ (Haney
2010).
The combined effects of technological advancements and the introduction of new policies is
expected to challenge centralised energy production and distribution by increasing numbers of
small scale distributed renewable energy systems (Richter 2012). These systems are more likely
to be deployed utilising private business models as the process of ‘unbundling’ in the energy
sector occurs. ‘Unbundling’, defined as ‘the process of dismantling monopolistic and oligarchic
energy systems by allowing a greater number of parties to operate in a certain role in the energy
sector and market,’ (Aiello 2014) is becoming more visible across the developed world as
ecological issues promote legislative changes, such as the European Union Carbon Trading
Scheme (European Commission 2013d) and growing local awareness of energy issues.
Ownership remains a leverage point in the opportunity for energy transition through its creation
of agency, knowledge and an investment at a local level. Playing its role in the removal of
consumer apathy and current social disconnection from energy. The level of ‘ownership’ of
energy facilities can positively influence people’s attitudes towards them (Owens & Driffill
2008). It is argued also the community ownership not only produces more active patterns of local
support and higher levels of planning acceptance, but is also more equitable (Warren &
McFadyen 2010).
1.5.2 Energy Cooperatives as a Role Model
Smaller private organizations are growing in number as ecological knowledge, energy security
issues and technological accessibility increase. Cooperative business models provide a glimpse
into private energy ownership options. Existing in various forms, co-operatives are connected by
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the characteristic of democratic owned and member/user controlled functioning (Novkovic 2008)
providing stakeholder options in a sector traditionally dominated by centralised structures.
Cooperatives typically operate in three main business structures:
-

Cooperative consortiums: A model that allows businesses to buy, sell and trade more
effectively while retaining brand, independence and control.
Employee owned businesses: Operate with employees as the main shareholders, who
control business decisions, allowing a greater say in company strategies and working
conditions.
Community cooperatives: Are owned by their members or customers in order to
provide goods and services, which are required. Community here is defined as those
in a geographical sense, and those who share common values. These cooperatives are
present most often in the area of sustainable development or the environment
(Muneer 2012).

In Europe, the development of cooperatives has seen an uptake as the result of growing
environmental and economic concerns. In the United Kingdom, the co-operative movement
contributes £36.7 billion to the economy (Wright 2014). In Germany alone there are 700
cooperatives working in the energy sector alone, representing 150,000 members (Wieg et al.
2014).
1.5.3 A New Relationship with Energy
The role of consumer behavior in creating social change is evolving. Influence lies in the
development of the ‘citizen-consumer,’ in which individuals perform a dual role where change is
enacted through, political and market based actions (Barr 2011). Instead of citizenship being an
individual role within the nation state, it is now becoming ‘decentralized and distributed’ into
alternative sites of power, which create opportunity for activism from the international to the
local level (Spaargaren 2008). ͒Cooperative energy models are an example of such
‘decentralized and distributed’ power. The opportunity for deep sustainable behavior change
may lie in the required awareness, skills, accountability and action that ownership of energy
systems entails.
Lasting behavior change requires ‘initiatives delivered at the community level that focus on
removing barriers to an activity while simultaneously enhancing the benefits of that activity’
(Mckenzie-Mohr 2000, 3). The development and ownership of local decentralized energy
portray the opportunity to fulfill this ideal, removing behavioral barriers to energy by minimizing
producer consumer disconnection, while enhancing the social, financial and environmental
benefits of an activity that traditionally cause socio-ecological injustice.
The evolution of decentralised models has seen a significant switch in people’s role within the
economy and energy system. Moving from one of passive consumption to more active
engagement in production and exchange of economic and social capital via energy. As this
change continues, people will no longer depend on contractual arrangements between
corporatized utilities and government to ensure quality and security of services. Everyone will
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identify in one-way or another as a ‘prosumer.’ Citizens will be involved (either individually or
through community arrangements) in the production as well as the consumption of part of the
resources, goods and services on which they depend (Biggs et al. 2008, 1).

1.6 The Need for Resilience
Enhancing resilience is seen as an important aspect to deal with the sustainability challenge as a
“resilient socio-ecological system is synonymous with a region that is ecologically,
economically, and socially sustainable" (Holling & Walker 2003, 1). In addition, resilience can
also be seen as a necessary precondition for sustainability and sustainable development,
"strengthening the capacity of societies to manage resilience is critical to effectively pursuing
sustainable development" (Lebel et al. 2006, 2). Table 1.2 presents three different facets of the
concept of resilience that are well defined, especially in terms of their characteristics, their
focuses, and their context (Pisano 2012, 8).
Table 1.2: Resilience Concepts (Pisano 2012, 8 after Folke 2006)
Resilience concepts

Characteristics

Focus on

Context

Engineering resilience

Return time,
efficiency

Recovery,
constancy

Vicinity of a stable
equilibrium

Ecological resilience

Buffer capacity,
withstand shock,
maintain function

Persistence,
robustness

Multiple equilibria,
stability landscapes

Social–ecological resilience

Interplay disturbance
and reorganization,
sustaining and
developing

Adaptive capacity
transformability,
learning,
innovation

Integrated system
feedback, crossscale dynamic
interactions

In this thesis the focus is on the social aspect of the third definition (see Table - 1.2), socialecological resilience with its adaptive capacity and transformability (Missimer 2013; citing
Walker et al. 2004, 2006, Folke et al. 2005). The theory of resilience in social-ecological
systems, as first described by Holling (1973) and developed further by others, offers a useful
framework for understanding the dynamic relationship between humans and the environment
(the social-ecological system). It also provides models for increasing society’s capacity to
manage change (Cabell and Oelofse 2012, 1). Furthermore, those social-ecological systems are
understood to be examples of complex adaptive systems (Levin at al. 2013, 1).
Adaptability or adaptive capacity is defined in the literature as the ability to manage resilience
(Missimer 2013; citing Walker et al. 2004, 2006, Folke et al. 2005). Resilience, in turn, is
defined as the capacity of a system to absorb disturbance and reorganize while undergoing
change, so as to still retain essentially the same function, structure, identity and feedbacks
(Missimer 2013 citing Walker et al. 2004). In consequence, resilience focuses on the ability to
absorb and shape change as well as the ability of renewal (Missimer 2013, 23f). This ability, also
known as transformability relates to the capacity to create a fundamentally new system when
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ecological, economic, or social structures make the existing system untenable (Walker et al.
2004, 1).
In the following, the attributes of resilience, chosen by this study from literature by Missimer
(Missimer 2013) are discussed; these attributes provide the building blocks on which the
adaptive capacity of a system is developed and maintained and provide the guidance for this
studies exploration:
1.6.1 Trust
Trust is a crucial attribute to the workings of a social system, “trust is seen as the quality of
connection, which allows the system to remain together despite the level of internal complexity”
(Missimer 2013, 26). It is defined as “a way of reducing uncertainty, and having confidence that
our expectations of others will be met. Such confidence is fundamental to human survival and
functioning in a complex and interdependent society” (Hoy & Tschannen-Moran 1999, 185).
Trust coordinates the system in its adaptation, allows for collective actions and increases the
flexibility of management organizations (Missimer 2013, 25; citing Ostrom and Ahn 2003,
Adger 2003, Folke et al. 2003, Folke et al. 2005, Walker et al. 2006). It is the attribute that keeps
people connected to each other.
1.6.2 Diversity
“Diversity is not just insurance against uncertainty and surprise. It also provides a mix of
components whose history and accumulated experience help cope with change, and facilitates
redevelopment and innovation following disturbance and crisis” (Folke et al. 2002, 19). More
diversity leads to more variety, resulting in the ability to choose from many options
(redundancy) as a strategy to cope with constant change and uncertainty (Missimer 2013, 24). In
return, social-ecological systems with uniform and static memory, with limited carriers of
memory, or few structures for storing and developing memory, are seen to be more vulnerable to
change and surprise with lower adaptive capacity (Walker & Salt 2006, 69). “Diversity plays an
important role in the reorganization and renewal process following disturbance. It is in this
context that memory – ecological and social – becomes significant, because it provides a
framework of accumulated experience for coping with change” (Folke 2003, 12). Diversity
provides the frame for creativity and adaptive capacity and encourages a basis for learning
within the system, at an organizational and individual level.
1.6.3 Learning
“Learning involves a fundamental shift or movement of mind” (Senge 1990, 13), it is the
creation of a social memory that enables individuals and organization to sense change and
respond to it effectively (Walker et al. 2006, Nelson et al. 2007, Chapin et al. 2010). “The more
people and institutions can learn from the past and from each other, and share that knowledge,
the more capable the system is of adaptation and transformation, in other words, resilience
(Cabell and Oelofse 2012, 5). Through learning the ability to creatively and effectively respond
to disturbances is nourished, thus providing insurance against such shocks, while at an individual
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level it satisfies our desire to be part of the generative process of life, (Senge, 1990). Learning
symbolises the human role in the regeneration their surroundings.
1.6.4 Self-organization
Self-organization contributes to the recreation of society and involves the bottom up emergence
of social information and the top down emergence of individual information; this in a broad
sense suggests that social self-organization refers to the recreation of society (Fuchs 2002, 25).
Self-organization provides the beginning of adaptive capacity because change occurs due to
dissatisfaction with the current system, developing naturally out of the old order. It then provides
the transformation into the new system in the form of quality outcomes that are created as the
system alters (Fuchs 2007). Thus we can say that self-organization is present in both the
beginning of system change and the end. These attributes are considered building blocks on
which resilience can occur; by encouraging these qualities the system has more adaptive capacity
and can plan for and experience the benefits of a resilient social system.

1.7 Purpose
The purpose of this study is to investigate how alternative energy models can promote a deeper
relationship between society and its understanding of the impact of energy while strengthening
its social fabric. The development of this relationship is a significant step in influencing the
sustainability awareness and behavior change that is required to transition to a sustainable
society. By encouraging flexibility in the form of resilience, the social system has the tools to
adapt to related disturbances and create conditions, such as emission free energy systems,
designed to mitigate and lessen the impacts of climate change. This study aims to explore the
role of energy cooperatives as a tool by which to spread social resilience and sustainable
behavior.

1.8 Research Questions
This study’s research questions were developed utilising a literature review, exploratory
interview and the FSSD to categorize and structure the complex information of energy systems
in order to investigate the role of energy cooperatives as a tool that contributes to the global
transition to sustainability. With the above stated purpose in mind we believe these questions
provide the best opportunity to find significant results. The main research question will be
answered using two sub-research questions.
Main Research Question: How do energy cooperatives impact the social resilience of a
community?
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Sub-research question 1: How do energy cooperatives exhibit and promote social resiliency
in their structures?
Sub-research question 2: How are energy cooperatives impacting the sustainability
behavior of their communities?

1.9 Scope and Limitations
This study has a broad scope, measuring cooperatives based in Europe that operate under
numerous variables and influences, such as legislation, culture and geographical location (which
affects renewable energy technology). We have not defined the latitude of these variables or
their possible influence on our results. Interviews and surveys were conducted with
representatives from cooperatives and resilience experts in Germany, Sweden, Portugal, the
Netherlands and the United Kingdom. Surveys were conducted in both English and German. The
primary audiences for this research is those utilizing cooperatives business models, both energy
and otherwise, any community (government, municipality and civic society) that may benefit
from understanding the role of resilience and adaptive capacity within social structures and how
it can be developed. The information presented here can be used as a way to understand how
energy cooperatives can contribute to the sustainability and resilience of organizations,
communities and society at large. Finally, the attributes explored in this study, resilience and
sustainability behavior, are complex entities with various definitions and meanings, we have
defined them within our study but understand that respondents and readers may have differing
understanding of their meanings and how they are represented.
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2 Methodology
2.1 Research Design
To ensure a systematic and non-linear research process Maxwell’s (2005) research design was
followed. This qualitative method addresses an “ongoing process that involves tacking back and
forth between the different components of the design, assessing the implications of the goals,
theories, research questions, methods, and validity threats. The method does not begin at
predetermined starting point or proceed through a fixed sequence of steps, but involves
interconnection and interaction among the different design components” (Maxwell 2005, 3).
This research utilized Maxwell’s (2005) model because it is especially relevant in maintaining
critical awareness regarding assumptions, methods, research questions, and goals throughout the
research to support a comprehensive, robust and significant process.

2.2 Research Development Process
The research process of this study
includes four main phases. As shown in
Figure 2.1 the phases are designed to
build on each other, but as the processes
involves ‘tacking‟ back and forth between
the different components of the design,
the processes overlap. The rationale for
each of these stages, the methods, data
analysis techniques, and validation
techniques usedutilised will be explained
in the following.
2.2.1 Phase 1 – Identify Topic
and Research Questions

Phase I

• Identify Research Topic and Research Questions
• Litrature Review
• Exploratory Interview

• Conceptual Framework: Indicator Development
• Litrature Review
Phase II • Semi-Structured Interviews
• Data Collection
• Semi-Structured Interviews
Phase III • Survey

• Data Analysis and Discussion

Phase IV

Figure 2.1 Research Process
Utilising literature, we reviewed prior research
conducted in the fields relevant to the scope of our study. These included centralised and
decentralised energy systems, socio-technical systems, the European energy sector, energy
cooperative ownership models and the resilience theory. This literature review gave us the
opportunity to develop a systematic understanding of the sector, of published research, areas of
consensus, contention and possible gaps. Definitions for relevant terminology were chosen,
many terms had multiple scientific definitions and further conversations were required to
identify the most relevant definitions. These terms included energy (generation, distribution),
cooperative and socio-ecological resilience. Achieving consensus on definitions and developing
a shared understanding of the field allowed us to focus our research onto specific research
questions. In addition, we undertook one exploratory interview with the European Renewable
Energy Cooperative Initiative (REScoop), for further scoping. This lead to the development of
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criteria on which to base research and select interview partners in order to ensure consistency
across our result.
Research Population: The criteria for the interview respondents included: language (did they
speak English or German), time frame (were they available in our timeframe) and region (were
they working in Europe). In addition, three population sets were chosen:
i.

ii.
iii.

Energy cooperative practitioners: Cooperative practitioners were defined as cooperative
members with a “leading position,” such as the founder or member of the management
board, to provide insights about cooperative actions. In addition, diverse cooperative
function was chosen in order to provide an energy system perspective (energy generation,
energy transmission, energy distribution, energy supply, energy / technology consultancy,
energy demand side).
Resilience experts: to review and guide the resilience attribute framework, which is the
base for the interview and survey questions.
Resilience and cooperative researchers: to provide a connection between resilience
theory and cooperative research findings within the scientific community.

2.2.2 Phase 2 – Conceptual Framework: Attribute Development
The conceptual framework is divided into two areas: (i) measuring resilience and (ii) measuring
sustainable behavior.
Exploring resilience: Results from the literature review on socio-ecological resilience theory and
energy systems and semi-structured interviews were a basis for developing our approach on how
to explore resilience. This literature also provided a basis for the development of a list of
interview and survey questions. (Phase III). As energy systems embody all the complexity of
socio-ecological systems it is nearly impossible to account for every factor that contributes to
resilience both now and in the future (e.g. Hodbod and Adger 2014). Thus in order to create
scope we utilised indicators of social resilience, as suggested by Bennett et al. (2005) and
Carpenter et al. (2006), as a way of assessing levels of resilience in a system. First, social
resilience is explored utilising four essential attributes of adaptive capacity (trust, diversity,
learning and self-organization) (Missimer 2013, 24). In a second step, each attribute is provided
with between three and five indicators based on social resilience literature. Using Cabell and
Oelofse’s (2012) framework, the total number of indicators were structured into three areas: a)
‘Indicator (source)’, b) ‘Definition and Implications (Appendix B) and ‘What to Look for’
(Measurement, Appendix C). See the overview in Table 2.1. The four attributes of adaptive
capacity are indicated through:
Trust: We explore trust as the presence within the system of a high degree of the indicators
benevolence, reliability, competence and openness and mistrust (Hoy & Tschannen-Moran 1999,
187ff).
Diversity: We explore diversity from two different perspectives. The diversity of members,
including gender, age, and knowledge/ memory (Folke 2003) and the diversity of the
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cooperatives through both the variety and forms of services offered and their organizational
structure.
Learning: We explore learning using Organizational Learning disciplines of Personal Mastery,
Team Learning, Mental Models, Shared Vision and Systems Thinking (Senge 1990, 7ff).
Self-Organization: We explore self-organization through the indicators of; emergence of order,
information producing and selection (Fuchs 2002, 2007). These indicators support strategies to
cope with and adapt to change (energy transition) in a system. The presence of these indicators
illustrates the cooperatives’ capacity to support community (regional) resilience by embodying
self-organization, diversity, learning and trust, and thus contribute to sustainability awareness
and sustainable behavior change responses. They are not conceived as a defined set of
measurements, as resilience is difficult to quantitatively measure, but rather as characteristics
that help guide the understanding and exploration of resilience.
Table 2.1 Resilience Attribute Framework (RAF)
Resilience Attribute Framework (RAF)
Approach (Chapter 1.6)

Attributes of
Adaptive Capacity

Benevolence
Openness
Reliability
Competence
Mistrust
Gender
Age
Knowledge
Services

Trust

Diversity
Social Resilience
(Walker et al. 2004, 2006,
Folke et al. 2005, Missimer
2013)

Indicators

Indicators
Definition
(Appendix B)

Assessment
(Appendix C, E)

Tschannen-Moran
1999

Folke 2003

Renewable
Sources
Organizational
Learning

Self-Organization

Personal
Mastery
Mental Models
Shared Vision
Team Learning
Emergence of
Order
Information
Production

Senge 1990

Interview Transcripts
Assessment (supporting,
opposing, reasoning factors)
Fuchs 2002, 2007

Selection
Sustainable Behavior

Attitude

(Mckenzie-Mohr 2000,
Leiserowitz, Kates, &
Parris, 2006)

Values
Behavior
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Survey Self-Assessment

Tapia-Fonllem et
al. 2013

Measuring behavior change towards sustainability: Results from our literature review on
sustainable behavior (see Chapter 1.4.1, e.g. Habel 2005, Mckenzie-Mohr 2000) and its
connection to socio-ecological resilience (Folke 2003) were the basis for developing our
approach for how to measure behavior change. The established indicators of attitudes, values and
behavior (Leiserowitz, Kates, & Parris 2006) aim to investigate the (i) influence of energy
cooperatives on the sustainable behavior of cooperative members; the perceived impact of
energy cooperative behavior on their external communities, and any (ii) barriers that inhibit
greater behavioral impact on these communities. The measurement is based on different survey
questions (Tapia-Fonllem et al. 2013) and its self-assessment. In addition, interview transcripts
have been analysed regarding behavior change responses.
2.2.3 Phase 3– Data Collection
Primary data collection consisted of interviews
Table 2.2 Data Collection
with cooperative practitioners, resilience and
cooperative researchers, and a survey distributed
Details of Primary Research
to a wide range of cooperative members (see
Table - 2.2). All data were collected during Energy Cooperative Practitioners/
Experts interviewed
March and April 2014.
Resilience Experts Interviewed

Total
8/1
3

Interviews: We undertook the semi-structured
interviews with a developed set of questions (see Cooperative Researchers
1
Appendix F) based on the attributes and Interviewed
indicators. The interviews and questions were Survey Completed by Cooperative
57
regarded as qualitative tools in which Members
respondents were neither asked to rate nor
quantify their answers. Each respondent was considered beforehand to understand their
background, organization and possible expectations they may have coming into the interview.
This helped contextualize the interaction and ensure effective interviews. The interviews were
recorded with voice recording software and between 30 and 45 minutes duration. During the
interview, we allocated one research member as main interviewer, while other members took
notes. There was agreement that these members could ask follow up questions should they be
pertinent. Details of the interviewees are in Appendix D.
Energy Cooperative Practitioners: 60 energy cooperative practitioners were contacted in the
REScoop database and filtered on language criteria (English or German in web page) and contact
availability (email address). Eleven replied out of which nine were interviewed within our time
constraints. One interview partner related to a citizen grid initiative, but was chosen because of
deep cooperative knowledge. Interview partners were from five countries: Germany, Sweden,
Portugal, England, and the Netherlands. The interviews were informed by the Resilience
Attribute Framework to gain micro perspective information about cooperatives adaptive
capacity, cooperatives ability to change member behavior towards sustainability, cooperatives
impact on the community and cooperatives challenges and barriers.
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Resilience Researchers: Three resilience experts were contacted and interviewed. These
interviews were guided by resilience theory with a purpose of gaining feedback about the
developed attributes (and indicators) and to guide the research process. In addition, an open
question about cooperative research experience and decentralised energy systems was asked.
Two interviews were held at the beginning before the cooperative practitioner’s interviews, and
one was held right at the end of the interview phase to provide feedback on the indicator table
including first findings from the previous interviews.
Cooperative Researcher: One researcher specializing in renewable energy cooperatives in the
energy transition was contacted to incorporate feedback from a macro perspective on
cooperatives adaptive capacity, community impact and cooperatives ability to change behavior.
Survey: The online survey (see Appendix E), was conducted to gain quantifiable results to
supplement interview results. The survey was also based on our resilience literature review and
the developed attributes (and indicators). The survey consisted of 30 questions, both open-ended
(e.g. please specify) and closed-ended (e.g. with responses based on a five level rating system
from strongly disagree to strongly agree). The survey was organized into sections reflecting the
attributes, trust, diversity, learning, self-organization and sustainable behavior. The questions
were formed with the confirmation and advice of the primary thesis advisor. Surveys were sent
directly to 650 different energy cooperatives in Europe, in particular to Germany (400) because
of high availability of contacts. In addition, the cooperatives were asked to distribute the survey
throughout its members. Contact information was available from RESCoop (2014) database and
a German cooperative network (Netzwerk Energiewende Jetzt 2014). To archive better responses
the survey was provided in both English and German language. Out of 650 surveys that were
distributed, 57 cooperative members completed and returned the survey within the timeframe of
March 2014 and April 2014. The energy cooperatives (57) responded are from the following
countries: Netherland (4), Belgium (1), Spain (5), England (1), Germany (33), Denmark (1)
unknown (12).
The exploration of each attribute (see Table - 2.1) utilised self-assessment through the survey
questions (see Appendix E). Survey questions were aligned to specific indicators. For example,
the trust indicator of “benevolence” was measured by the question, did members believe the
cooperative was ‘operating with a sense of goodwill towards them’. Results for benevolence
would then show, for example: (strongly agree (19), agree (21), neutral (2), disagree (0), strongly
disagree (0). In addition, interview questions were aligned with the specific indicators (Appendix
E). Through coding of the transcripts, supporting (or opposing) factors for the survey findings
have been assessed. Furthermore, the interviews provide in depth knowledge that contribute to
answering the research questions.
2.2.4 Phase 4 – Data Analysis
Interview: The data was analysed through qualitative content analysis with pre-defined
categories (the resilience attributes and indicators). Additionally, the refinement and generation
of new categories evolved through the process with the aim is to be systematic and analytic, but
not rigid (Bryman 2012). The analysis consisted of two main steps. First, the interviews were
transcribed. The transcriptions were reviewed and discussed with the other researchers to prove
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transcription quality and begin coding. Second, the transcriptions were summarized and analysed
through the coding of the lens of the different indicators and reviewed by all authors. The
analysis was done with coding software (MAXQDA). The coding software was used as platform
to arrange the different indicators.
Survey: The survey data was downloaded from Survey Monkey and organized in relation to the
interview coding with respect to the Resilience Attribute Framework table. Key findings
significant to the research questions were synthesized and highlighted. The survey data was then
compared to the interview data to demonstrate if interview findings supported the results of the
data.

2.3 Reliability and Validity
To ensure that the collected and analysed data was consistent and that inconsistencies were
pointed out, including critical thoughts about how the results may be inconsistent, specific
validity threats were discussed throughout the entire research process. Three strategies have been
applied to deal with the validity threats to increase the credibility of the conclusions (Maxwell
2005, Bryman 2012, Yin 1994):
Internal reliability: Interpreted data and findings (e.g. indicators and coding) were cross
analysed by all authors for similar investigations and inconsistencies.
Internal validity: comparing our interview and survey observations with resilience theory
(indicator definitions) as well as reviewing our resilience attributes and discussing expecting
results with resilience researchers.
Triangulation: Collected information from a diverse range of individuals, such as cooperative
practitioners and the resilience / cooperative researchers, and used a variety of methods
(interviews, survey, literature review) to reduce the risk of chance associations and of systematic
biases due to a specific method.

2.4 Expected Results
Results are expected to show that energy cooperatives do contribute positively to socialecological resilience within their communities due to their high exhibition of adaptive capacity.
We expect, with the diversity of research collaborators (cooperative practitioners from different
fields and resilience/ cooperative researcher) to shape a (energy) system perspective portraying
the unique qualities of energy cooperatives. As a result we expected to be able to highlight
visible examples and strategies for each indicator of adaptive capacity that can be a flexible
guide to improve social resilience through cooperatives. Furthermore, considering cooperatives’
conditions for adaptive capacity, the research expected to find patterns of increased behavior
change/ response by members, and positive impacts with respect to increasing the social
resilience of a community. Therefore we expected to find that energy cooperatives create hubs
that strengthen the social resilience of communities and that these benefits would be far reaching
and simultaneously stimulate the transition towards sustainability.
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3 Results
This section shares results of the findings related to the resilience attributes (trust, learning
diversity and self-organization) indicators, sustainability behavior and barriers/challenges of
renewable energy cooperatives. These results represent the eight cooperatives interviewed and
58 survey respondents (see detailed information about research population in the Appendix D).

3.1 The Presence of Resilience
This section highlights results indicating the presence of the resilience attributes. A summary of
survey results and a selection of quotations from the interviews are included. The complete
survey results are in Appendix E.
3.1.1 The Presence of Trust
Trust was measured using the presence of the indicators of benevolence, openness, reliability
and competence within the system.
i)

Benevolence

Benevolence was visible in a number of ways including; co-creation of policies between
members and management and the use of dividend reward systems within cooperative
operations. Results for the survey question, ‘does the cooperative operate with a sense of
goodwill towards them,’ included (45%) strongly agree or (50%) agree, none of the 42
respondents disagree with this statement.
ii)

Openness

A number of interview partners mentioned the characteristic of openness as a deliberate quality
of organizational structure, especially in the context of communicating within the cooperative
structures and to the outside system in order to maintain the integrity of organizational functions.
Interview results for openness included: “The level of involvement and the level of engagement
from an early stage is something that wouldn’t have happened if we weren’t a cooperative…
schools are happy to hand over all of their information, and the information from companies
they’ve worked for in the past” (Edwards 2014).
“But if the technical people for example say that the project is not good, they will not be able to
say, ‘I’m sorry but it is.’ So, it’s (openness between members) a way that we found to ensure
transparency. In the board we have owners of renewable energy companies and other big
players, so we don’t want people to think we are favouring their ventures, so it’s good to give the
power to the working groups” (Jorge 2014). Survey results indicated respondents strongly agree
(47%) and agree (42%) that their cooperative had higher levels of openness within its structures
than other institutions they were involved with.
iii)

Reliability
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Interview results showed that members were reliant on some cooperative services and on the
skills of those providing these services, and trusted those providing information and knowledge
on these matters. Statements included:“You are a member of the cooperative, you are an owner
and that means you have access to all the information and you’re a part of the decision-making
process. That’s something that gives trust” (Jorge 2014).
“They would not buy, but because we give information that is necessary to make the right
decision people buy solar panels. Before people were not trusting the supplier” (Hemmem
2014).
Survey results showed: When asked if members felt they could ‘rely on the services’ provided
by the cooperative (which differ per organization) 30.8% replied neutral and 30.8% disagree.
15.4% strongly agree and 23.1% agree with the statement.
iv)

Competence

An interviewee’s response indicates that competence existed between cooperative workers and
colleagues: “Well, in a cooperative you start with trust, otherwise you won’t do anything. We
have templates and processes but in the end, if the accountant is saying that the project is
financially viable, we just trust him/her” (Hemmem 2014).
When the question was posed regarding ‘positive outcomes to any service problems’ experienced
by cooperative members, survey showed that a high number of respondents (60%) agree they
had experienced such positive outcomes highlighting the existence of competence within
cooperative relationships between members and management. 13% of respondents strongly
agree, 23% were neutral and 4% disagree.
v)

Notions of Mistrust

The notion of mistrust was a visible result from interview questioning. Mistrust was mentioned
with regard to the traditional energy suppliers and grid operators. “Yes, certainly, they
(members) feel more at ease if they run their own business, their own grid, than they do when
they are dependent on one of those amorphous big companies” (Frohwitter 2014).
“People just don’t trust them (Vattenfall). They didn’t tell us when there was a fire in their
nuclear power plant. So, trust is an important thing. Many companies own grids in other places,
but who else should own the grid if not the community? There are no good reasons why a
company should own the energy grid” (Hansen 2014).
“The main reason energy cooperatives are so successful is that people feel there is something
missing, that large energy companies are not making that transition that we need too… The
reason I started the cooperative was that I felt there was a lack of trust in the normal
institutions” (Hemmem 2014).
Survey results concur the notion of mistrust as a high motivator of membership, alongside
environmental concerns. Mistrust of traditional (fossil fuel) energy was a significant factor for
both development and participation in energy cooperatives, as survey results show: Of those
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surveyed 41% strongly agree and 21% agree that they participated in energy cooperatives due to
their mistrust of traditional energy models (see Figure - 3.1). When asked ‘How important is the
role of centralised private energy companies in the transition towards renewable energy
systems?’ 42.5% of respondents strongly agree or agree to this statement, 30% disagree or
strongly disagree, 27.5% were neutral (see Appendix E).
I participate in an energy cooperative because of... (53 respondents; in %)
environmental reasons.
83.0
15.1
1.9
support for local communities.
51.9
36.5
7.7 1.9 1.9
mistrust of conventional energy.
41.4
20.7
25.9
8.6 3.4
the skills of other members.
26.4
35.8
28.3
5.7 3.8
financial reasons.
3.8
18.9
32.1
28.3
17.0
dividend benefits. 11.3
7.5
22.6
32.1
26.4
17.0
no capacity for self sufficient energy (e.g. roof). 7.5
30.2
24.5
20.8
friend / peer membership. 2.0
8.2
24.5
34.7
30.6
Strongly Agree

Agree

0
Neutral

20
40
60
80
Disagree
Strongly Disagree

100

Figure 3.1 Member Motivation
3.1.2 Diversity
Diversity was measured by gender, age, knowledge, energy source and services and it is
perceived as an important characteristic of resilient systems as it “provides a mix of components
whose history and accumulated experience help cope with change and facilitates redevelopment
and innovation following disturbances and crisis,” (Folke et al. 2002, 19). Numerous interview
statements supported the presence of diversity: “Yes, we are very diverse. We have all ages, we
have all social and academic backgrounds, and so you see that the topic is something that
interesting to very different people and a very broad communal question” (Frohwitter 2014).
i)

Gender Diversity

Survey results showed a high proportion of male respondents compared to female (34 male to 7
female – 17 respondents chose not to answer. For the question ‘Do you have equal
representation of males and females within cooperative structures?’ 28.6% respondents strongly
agree, 31% respondents agree, 14.3% neutral, 19% disagree and 7.1% strongly disagree.
ii)

Age Diversity

Survey results for age diversity showed (58.5%) were aged 50+, than next highest age
demographic (30 – 40 years) constituted (23.4%) of respondents, 7.3% of respondents were
aged between 20 – 30 years.
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Figure 3.2 Gender Representation
iii)

Figure 3.3 Age Representation

Knowledge Diversity

Survey respondents indicated that there were diverse ranges of both social and technical
knowledge experienced within cooperative functioning: 80.5% of those surveyed agree with the
statement of having ‘experienced diverse environmental knowledge’, 7.8% disagree. 60.9% of
those surveyed agree with the statement of having ‘experienced diverse social knowledge’, 4.8%
disagree. 68.3% reported to the presence of diverse technical knowledge, with 2.4% disagree
with this statement.
Have you experienced within the cooperative a diverse range of? (41
respondents; in %)
Environmental Knowledge
Problem Solving Techniques
Technical Knowledge
Social Knowledge

24.4
21.4
19.5
12.2

0
Strongly Agree

12.2

61.0
57.1
68.3

14.3
9.8
22.0

61.0

10
20
30
Agree
Neutral

40
50
Disagree

60
70
80
Strongly Disagree

2.4
7.1

90

2.4
4.9
100

Figure 3.4 Knowledge Diversity
iv)

Service diversity

Survey respondents were asked whether their cooperative provided more than one service to
members in order to measure the diversity of services and to measure organizational reliance on
single income streams. Responses included:
-

‘energy consulting and procurement.’
‘grid operations.’
‘awareness raising on sustainable grid management.’
‘local solutions for sustainable energy systems.’

62.5% of the respondents stated their cooperative, ‘provides more than one service to members.’
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Diversity of energy sources
Results for the diversity of renewable energy
sources amongst the cooperatives include Solar,
Wind and others (see Figure - 3.5).
3.1.3 Learning
Results for learning are presented in the
following sections.
i)

Energy Sources (Number of
Respondents )
Solar
Wind
Biomass
Hydro
Geothermal

35
17
9
8
2
0

10

20

30

40

Figure 3.5 Diversity of Energy Sources

Personal Mastery

Organizations are social systems; their learning is only attributable to the learning capacities of
the people that comprise the system. Interview responses point to the existence of motivators of
individual learning, such as: “Almost all members have received increased understanding of
wind power” (Wallemyr 2014).
“We work together as coops in Flevoland to make one vision one strategy towards the wind
owners that also is an interesting process. We are not big at the moment but they feel we can
help them” (Hemmem 2014).
Survey results included: Learning through ‘communicating with other cooperatives’ saw 57.1%
of respondents agree, a further 19% strongly agree to the statement, 4.7% strongly disagree
with this statement. Learning through ‘exchanges with the community` saw 54.8% of
respondents agree, a further 14.3% strongly agree to the statement, 2.4% strongly disagree with
this statement. Cooperative knowledge is developed through ‘conferences and workshops,
47.6% agree that’, 14.2% strongly agree, 7.1% strongly disagree to this notion as a source of
knowledge and learning. Other investigated sources of knowledge development were ‘local
government support´ `invitation of speakers/ experts´ and ´collaborate with universities/
research projects´ (see Appendix E).
ii)

Mental Models

This section summarizes results from questions regarding current social norms and established
thought patterns present in energy cooperatives. Interview responses regarding the ‘rebound
effect’ (a social assumption that can see improving one sustainable behavior, e.g. energy
efficiency, lead to the negation of others, e.g. increased purchasing due to related financial
savings) included: “Any money that they free up (from energy savings) will go into teaching
resources… It’s unlikely that in the school community the money would be spent on anything
that would negate the effect of they work they’ve done” (Edwards 2014).
When asked if energy cooperative models ‘contribute to removing the disconnection between
consumers and producers’, responses included; “Yes, what you can say is that electricity supply
is not any longer an abstract term, it is now very concrete because people now do it themselves
and see where the power comes from” (Frohwitter 2014) and; “I believe if you have them [solar
panels] on the roof that has tighter connection with generating your own green energy then if
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you buy a contract with an in personal larger energy company… same with windmills. When you
can make a connection, bring it closer to the people” (Hemmem 2014).
Survey results showed 57.5% of respondents had knowledge of the ‘rebound effect,’ (see
glossary), 42.5% were not aware of the effect.
iii)

Shared Vision & Team Learning

Most interviews respondents agreed on having a shared vision that incorporates the input and
commitment of all members: “The overall vision is very clear, but how you go for it depends on
the people and on the kind of background you bring. But we do have a very strong consensus of
the general direction that we are going and that’s been proven in the end that it’s easier to find
consensus because the overall goal is very clear” (Colwell 2014).
Survey results showed:
Does your cooperative have a common
goal / objective (e.g Vision 2030)?
No
28%

Did you participate in creating
this vision?
No
33%
Yes
67%

Yes
72%

Figure 3.6 Articulated Vision

Figure 3.7 Vision Participation

The statement that cooperative management ‘makes it clear how members can participate’
received (27.5%) strongly agree or (55%) agree with this statement. 87.5% of respondents
believe (strongly agree or agree) that ‘bottom up decision making is encouraged by cooperative
management’ (all members have say). 85% of respondents believe that ‘the proposal of new
ideas´ is encouraged by cooperative management’ (see Figure - 3.8). 83.3% strongly agree or
agree that the cooperative provided space for ´ conversations on how to change local energy
systems´ (see Figure - 3.9). Thirty-nine of the 42 (92.5%) respondents answering that they
strongly agree or agree that the cooperative provided space for both ‘individual and
organizational (team) learning within it structures’ (see Figure - 3.9).78,5% respondents also
indicated the ‘cooperative allows them the opportunity to discuss the impacts of the cooperative
with non members,’ (see Figure - 3.9).
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Cooperative management...(40 respondents; in %)
encourages bottom up decision making (all members
have say).

55.0

32.5

encourages the proposal of new ideas.

27.5

57.5

makes it clear how members can participate.

27.5

55.0

allows members to participate in regular policy
updates.
incorporates external support (e.g board, advisory
committee outside co-operative).

Strongly Agree

Agree

20

Neutral

30

40

20.0
20.0

Disagree

50

5.0

12.5

60.0

15.0
10

12.5

57.5

17.5

0

12.5 2.5

65.0

22.5

delivers on its promised outcomes.

10.0 2.5

60

70

80

5.0
2.5 2.5

90

100

Strongly Disagree

Figure 3.8: Cooperatives Management
The cooperative provides space to / for ... (42 respondents; in %)

conversations on how to change local energy
systems.

28.6

collaboration (individual & organisational).

28.6

bring together different thinking / skills (e.g
technical engineering & ecological activism).
conversations on more sustainable lifestyle
choices.
opportunity to discuss co-operatives impacts
with non members.
Agree

Neutral

16.7

30

Disagree

40

50

7.1
14.3

59.5
20

4.8 2.4

23.8

42.9

19.0

2.4 2.4

2.4

50.0

26.2

10

11.9 2.4 2.4

64.3

26.2

0
Strongly Agree

54.8

60

70

80

4.8 2.4
90

100

Strongly Disagree

Figure 3.9 Knowledge Outcomes
3.1.4 Self-Organization
Self–organization was explored in interviews and surveys as visible outcomes that emerged as a
result of the cooperatives existence, and as the appearance of self-development and leadership
from within community or cooperative members. This visibility was guided by the notion that
“in a self-organizing system, new order emerges from the old system” (Fuchs 2007, 863).
i)

Emergence of order

Emergence of order provides the benefits of the system change, the new qualities that are
moving away from the design faults of the previous system. This occurred both in physical
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emergence and capacity building (knowledge). The new outcomes mentioned in the interviews
include:
Local energy grid (electricity and heat) and energy generation in order to operate the energy
system independently and on a local scale. “The existing grid operator was not willing to let the
energy from the wind farm through its local grid, and it’s one of the big power companies. We
have four in Germany, one is Vattenfall, RWE is another one. They are the owners of the grid of
course, and if a little farming cooperative, a little energy cooperative wants to instigate its own
energy supply it is very difficult to get access to the grid. So the Feldheimers had to build their
own grid, they have now two grids in the village” (Frohwitter 2014).
Awareness and (limited) political influence “(That’s) something where we see that we have a
great impact now, because we became so large that other communities call us and say the way
that you have raised awareness has pressured our local political authority to move because they
have the impression that that’s something that’s really taking on all over the country” (Colwell
2014).
Such emergence was reported within our survey findings as well:
95.6% believe (strongly agree or agree) the cooperative had helped ´communicate a new
(energy) vision for the community´.
73.3% believe the cooperative creates stronger community identity
92.9% believe the cooperative improved ´greater local understanding of climate change and
renewable energy’ (see Figure - 3.10).
83.3% believe the cooperative is ´increasing local government interest in renewable energy´ but
only 42% believe the cooperative has changed local government energy legislation (see Figure 3.10).
95.6% perceive ´ecological benefits for the community (e.g. clean air)´ are provided by the
cooperative.
84.4% of respondents believe that there are ´greater economic opportunities in the community´
as a result of the cooperative.
40.5% strongly agree or agree that the ‘cooperative had contributed to the community through
increased local employment’ (38.1% Neutral) (see Figure - 3.10).
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The cooperative contributes to the community through… (42 respondents; in
%)
Greater local understanding of climate change and
renewable energy.
Increasing local government interest in renewable
energy.

45.2

47.6

35.7

47.6

Increased sense of (community) pride.

28.6

Strengthened social relationships

16.7

Investment in other projects (e.g. kindergartens,
local food production).

14.3

26.2

Changing local government energy legislation

11.9

31.0

Increased local employment

Strongly Agree

Agree

2.4

0
Neutral

45.2
35.7

38.1

4.8

2.4

9.5 4.8

2.4
2.4

23.8

31.0

2.4

14.3

4.8

26.2

28.6
38.1

4.8

14.3
9.5 11.9

38.1

20
40
60
80
Disagree
Strongly Disagree

100

Figure 3.10 Cooperatives Outcomes
Results for the question, ‘do cooperative’s provide employment, education and income,’ suggest
(see Figure - 3.11):
The cooperative provide for it's members / community...(respondents 42; in %)
education.

14.6

income.

41.5

7.3

34.1

34.1

employment.

26.8

31.0
0

10

22.0

23.8
20

Strongly Agree

30
Agree

40
Neutral

2.4 7.3

31.0
50

60

Disagree

70

9.8
14.3

80

90

100

Strongly Disagree

Figure 3.11 Education, Income, Employment
ii)

Information Producing

Information provides knowledge that creates new awareness, thus leading to new behavior (e.g.
energy participation), which was shown by the interviews: “When we have events with more
information and talk to a lot of people and put a lot of effort in communicating you always see
big spikes in membership. So, I do think that once you really get the chance to talk to people and
they get a chance to think about it” (Colwell 2014).
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In one cooperative case (Feldheim, Germany) operational information are distributed with the
help of an information centre because of high information demand: “So what is going on now is
that a new information centre is being built in Feldheim, its not finished yet, its still going on.
We will have a storage facility by the end of this year, and the information centre will receive
more visitors this every year and it’s going online also this year” (Frohwitter 2014).
Desktop research showed that all cooperatives interviewed had visible information available to
both members and the public, displayed as part of a website.
Surveys showed that: 92.3% agree or strongly agree that the cooperative ´produces individual /
community knowledge´. 88.5% agree or strongly agree that the cooperatives ´distributes
information through the internet´.
iii)

Selection

“In a critical phase that can also be called the point of bifurcation, a selection is made between
one of several alternative paths of development” (Fuchs 2002). Interview results showed that the
present of the cooperative could be a determining factor in the direction of a community, group
or social system. The creation of new directions of development due to the presence of a
cooperative was apparent with the strongest evidence being seen in the town of Feldheim
(Feldheim): “They’ve become energy self sufficient, they are paying less for their energy, there
were job creation going on, and the village which is 40 – 50 miles southwest of Berlin, which is
in the middle of nowhere is seeing now a kind of renaissance, attracting tourists and an
information centre being built which will go online in autumn of this year. And there is a kind of
rebirth that is happening in this village” (Frohwitter 2014).
Interviews with Energy for Education also indicated their presence in the school system had
created an alternative direction of development for schools, “All schools have some degree of,
‘we should be looking at solar panels or energy efficiency’, but I’d say very few schools, of their
own accord get around to doing it in a sensible way” (Edwards 2014).
Contrasting this, results suggested that being young cooperatives focused on organization
development sometime meant individual impact on the system was more minimal and still
growing, but when combined with a greater cooperative movement added to the consumer
options, “but I think the real impact that they (cooperatives) are making is that they are combing
forces. That they really gain more influence in the Netherlands as an opposing power against the
large energy companies and also showing people in the streets that there is an alternative”
(Hemmem 2014).

3.2 Sustainability Behavior
Sustainability behavior was explored through investigating perceptions of sustainability values,
attitudes and behavior. Interview results for sustainability behavior included:
i)

Decreased energy consumption through efficiency strategies such as:
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“Change their old fashioned light bulbs to LED lights, we are also keen on new house
appliances that use less energy than older models” (Rien 2014).
“So what we will have for example is energy meters that members can rent and after 2 weeks we
get it back and analyze the consumption and give them advice on how to reduce consumption
and use energy more efficiently” (Jorge 2014).
ii)

All interviewees mentioned increased energy awareness e.g:

“I think there definitely is an increased awareness and an increased motivation to do something
about it (energy use)” (Edward 2014).
iii)

Neutral results regarding sustainable behavior uptake:

“People support us and they say they are all in favour of a sustainable energy system, but that
doesn’t necessarily mean that their day-to-day lives are sustainable” (Collel 2014).
“The next step is difficult for them, then they need to invest, to take the measures, but it’s their
own responsibility” (Hemmem 2014).
“Do people change their behavior because they join a cooperative or do people join the coop
because they have an ecological awareness?” (Bauwens 2014).
Survey results on sustainability behavior included: 83% of respondents (44 of 53) stated they
participate in the cooperative for ‘environmental reasons,’ while ‘financial reasons’ for
participation showed (28.3%) neutral and 16% disagree – 3.7% strongly disagree (see Figure 3.1). 50% of respondents agree to reduced personal energy consumption, 11.9% strongly agree
with this fact, 7 respondents (16.6%), disagree (see Figure - 3.12).
Has your participation in the cooperative led to? (42 respondents; in %)
Increased conversations with peers on… 19.0
Reduced personal energy consumption

Increased use of eco friendly / natural products
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21.4

0 10
Neutral

21.4

23.8
40.5
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2.4 2.4
16.7

21.4

42.9

2.4 28.6

A decrease in the amount of personal waste…

Figure 3.12 Sustainability Behavior
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3.3 Cooperative Barriers
Interview results highlighted political barriers before financial: “A total 200 million (Euro) is
what we need. But we believe that finding the money won’t be the problem, the problem is
political” (Colwell 2014); “Yes, you have to jump through a lot of hoops and it takes a lot of
time. Here (UK), there are two bodies that will effectively help you set up a cooperative and it
appears they do not speak to each other” (Edwards 2014).
Results for “The cooperatives main challenges are…” (see Figure - 3.13) included: ‘Regulations
and laws,’ 88.1%, ´dealing with bureaucracy´ 78.6% and local government cooperation 73.8%
(strongly agree or agree with this statement).

The cooperatives main challenges are… (42 respondents; in %)
Regulation and laws

55.0

Dealing with bureaucracy

42.1

Local government cooperation

23.8

External opposition

37.5
44.7

44.2

27.9

Lack of financial resources

4.8 21.4

33.3

Membership problems (participation /
motivation

2.4 23.8

35.7

2.4
0

Strongly Agree

Agree

Figure 3.13 Cooperatives Challenges
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4 Discussion
In order to answer our main research question, ‘How do energy cooperatives impact the social
resilience of a community?’ We will utilise results from our secondary research questions:
Sub research question 1: How do energy cooperatives exhibit and promote social resiliency
in their structures?
Sub research question 2: How are energy cooperatives impacting the sustainability
behavior of their communities?
The results of these two questions provide the evidence by which we can base the discussions
and findings of this study and answer our main research question. Our expected results are that:
Energy cooperatives exhibit and promote social resiliency in their structures, and;
The higher level of sustainability functioning (behavior) in an energy cooperative will
permeate outside of organizational walls and positively influence the community in terms
of sustainability behavior.

4.1 Energy Cooperatives and Social Resiliency
Discussion regarding sub research question 1: ‘How do energy cooperatives exhibit and
promote social resiliency in their structures?”
This research showed that high levels of social resilience (in the form of the study’s chosen
attributes) are exhibited and promoted within energy cooperatives, and that these attributes are
evident within the functioning of energy cooperatives. The evidence of trust, diversity, learning
and self-organization suggest that energy cooperatives have the ability to function with a level of
adaptive capacity. This means they have the capability to respond to changes and disturbances
within the system should they occur. This is due to the cooperatives ability to utilize these
elements to provide social resiliency within the fabric of the organization. As a result, energy
cooperatives have the ability to influence a new energy paradigm by providing updated design of
the energy system in terms of energy generation, distribution and awareness. By having high
levels of resilience present in social structures, members in energy cooperatives are provided
insurance from disturbances, be it short term or long-term shocks such as energy insecurity.
This study found that resilience attributes are visible, through the exhibition of trust, the
existence of diversity the promotion of learning, and the evidence of self-organization.
4.1.1 The presence of Resilience
The Resilience Attribute Framework (RAF) (see Chapter - 2.2.2) developed for this study
provided the basis on which the exhibition and promotion of resilience in cooperatives was
explored (using trust, diversity, learning and self-organization as attributes of resilience).
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Cooperatives exhibit signs of resilience from their inception, for example they are naturally selforganising, therefore our research focused on not only finding tangible examples of the resilience
attributes but also measuring the strength (low to high levels) of each attribute. Each attribute is
discussed individually below in Chapter 4.1.
4.1.2 The presence of Trust
Survey and interview results signified the visible presence of trust indicators (benevolence,
openness, reliability and competence). Each indicator was perceived to be present at high levels.
Except reliability, which was exhibited at a medium level within cooperative structures,
functions and relationships and is considered to be present. Our research results suggest that trust
is manifested as social resiliency in cooperatives due to:
a) Ownership structures: Energy cooperatives operate with democratic governance that
implies procedural fairness based on “one member, one vote.” This results in equal
decision making power, equal power in electing representatives, transparent and shared
cooperative values and transparent communications: “You’re a member of the
cooperative, you’re an owner and that means you have access to all the information and
you’re a part of the decision-making process” (Jorge 2014) and the members have
“something to say that’s makes it very democratic” (Hemmem 204). Further results
showed that those cooperatives providing services benefited from the assumptions of
trust by clients due to their transparent cooperative values and the fact that they did not
represent large for profit business models, “Us being a cooperative and our cooperative
values make us an easier choice, and a more trustworthy choice for schools” (Edwards
2014).
b) Not-for-profit actions: As all researched energy cooperatives stated, profit maximization
is not a central motivation, but rather the fair distribution of surplus through members
and the reinvestment in (mostly regional) projects “Our cooperative is using a part of
our finances in supporting community activities” (Rien 2014). The high degree of
distributive fairness and the fact members often contribute to cooperative work on a
volunteering basis, “members volunteer with the groups of their interest such as
innovation, new business, governance” (Jorge 2014) suggests the presence of high trust.
The survey also suggests that profit is a low priority regarding motivation of cooperative
participation by members (see Figure - 3.1) and that cooperative have low levels of
impact regarding community income and employment (see Figure - 3.11).
c) Regional Connection: As energy cooperatives are organised locally, trust is an apparent
and strong virtue of members during development, as the community was well known to
each other, “Trust is vital, it is not an anonymous big company A cooperative is typically
at least in Germany for the countryside, where people generally know each other”
(Frohwitter 2014).
In addition, targeting regional interests e.g. Feldheims energy self-sufficiency, created a
sense of community pride and therefore trust: “Let’s say that this project solded together
the inhabitants, it was very remarkable community thinking in that village, you could
even say that people are even proud of their project” (Frohwitter 2014).
Also, survey results suggest high agreement on local community support as it is ranked
as a second priority for participating in a cooperative (see Figure - 3.1).
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Finally, energy generation is visible as it is located in the neighbourhood creating trust
through ideas of localised ownership, “I believe if you have them (solar panels) on the
roof that has tighter connection with generating your own green energy then if you buy a
contract with an in personal larger energy company” (Hemmem 2014).
d) Cooperatives as an Alternative Business Model as traditional energy companies are
strongly mistrusted because, (i) they are not making the needed steps towards the energy
transition “The reason I started the cooperative was that I felt there was a lack of trust in
the normal institutions” (Hemmem 2014), (ii) their perceived bureaucratic barriers and
lack of transparency resulting in a poor customer relationships and (iii) their pure profit
orientation.
These points suggest that trust is an integral part of energy cooperatives, “there’s a very strong
commitment to the overall idea (of trust) and trust on how things are run” (Frohwitter 2014).
Shared Values and Beliefs: Trust was also present in cooperative structures in the form of
benevolence and openness, portrayed in the belief that cooperatives worked with its members in
mind, from a base of goodwill and transparency. This was explicit in the survey (see Results
3.1.1) and interviews results, “We have in members, anyway that feel respected and connected in
the organization” (Frohwitter 2014). This may be the result of high and shared environmental
motivation for cooperative membership. This implies that cooperative development and member
involvement are based on similar ideals and values between the organization and the individual.
Ranging from shared ecological concern, corporate mistrust or belief in the promotion of
community values (see Figure - 3.1).
Members described benevolence as exemplified in cooperatives use of open and transparent
information and communication sources. This transparency may develop due to specific
conditions of the cooperative, such as member ownership, or transparent cooperative values,
“the level of involvement and the level of engagement from an early stage is something that
wouldn’t have happened if we weren’t a cooperative… schools are happy to hand over all of
their information” (Edwards 2014).
Having transparency and goodwill create an active membership base, with members invested in
the cooperatives functioning, rather than as passive shareholders in which success is only
measured in financial terms, as in a traditional corporate for profit model. Thus trust takes on
more forms and greater scope, implying that cooperative success involves social and ecological
wellbeing of members, not simply financial returns and contributes to the notion of mistrust of
large energy organizations.
Trust through mistrust: Results supported the presence of mistrust of traditional energy
companies as a high motivator of membership and development of cooperatives. This suggests
that cooperative membership may enjoy increased trust as a result of perceptions against the
current monopolised corporate energy model, “People just don’t trust them. They didn’t tell us
when there was a fire in their nuclear power plant. So, trust is an important thing. Many
companies own grids in other places, but who else should own the grid if not the community?
There are no good reasons why a company should own the energy grid” (Hansen 2014). This
was seen in a number or cooperatives, “they (members) feel more at ease if they run their own
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business, their own grid, than they do when they are dependent on one of those amorphous big
companies” (Frohwitter 2014).
However, the Portuguese Cooperative ‘Boa Energia’ reported that the cooperative model held a
perception of ‘mistrust’ within Portuguese culture due to the adoption of similar models after the
collapse of the Portuguese dictatorship in the 1970’s, “The thing in Portugal is that cooperatives
have a bad reputation because of many problems with its operations after the dictatorship in
1974. So cooperatives we left aside as a business model, (now) it’s starting again” (Jorge 2014).
This suggests cultural norms and conditions can affect cooperative models, and relationships
with members. This issue also highlights that cultural perceptions from outside a cooperative can
contribute to trust (or mistrust) within cooperative structures.
The question of reliability and competence: The trust indicator with the weakest response was
reliability, the ability to ‘rely’ on other members and governance of the cooperative. Though still
present, the survey showed the internal cooperative perception of reliability was not as strong as
the other trust indicators. There was even some indication that members did not believe services
provided by the cooperative could be relied upon. However, most members suggested that they
had received positive outcomes to any ‘service based problems’ (see Chapter - 4.1.1) they had
encountered as members. “They would not buy, but because we give information that is
necessary to make the right decision people buy solar panels. Before people were not trusting
the supplier” (Hemmen 2014). This indicate that members trusted the information coming out of
the cooperative and implies that they believe the quality of the cooperatives information to be
higher than other information (and it thus reliable). The indicator of competence was also present
as an organizational quality that contributed to the functioning of the cooperative and
relationships between members who displayed trust of their fellow members competences,
“Well, in a cooperative you start with trust, otherwise you won’t do anything. We have templates
and processes but in the end, if the accountant is saying that the project is financially viable, we
just trust him/her” (Jorge 2014).
Our research results support the idea that “trust is seen as the quality of connection, which allows
the system to remain together despite the level of internal complexity,” (Missimer 2013, 26).
Combining results on these indicators our research found that trust is emphasized and promoted
through cooperative structures and functions through the above stated reasons, which contributes
to social resilience.
4.1.3 The presence of Diversity
Our research showed that diversity was present in cooperatives in a number of forms (gender,
age, knowledge – see Appendix B) and that cooperatives were not subject to ‘limited carriers of
memory” that may increase vulnerability and surprise to change’ (Walker & Salt 2006, 69).
Within cooperative structures diversity was displayed as member diversity (gender, competence
and knowledge diversity), the presence of a diverse range of services, a spread of cooperative
business models and diverse infrastructure.
Diversity of knowledge to overcome barriers: Survey results indicated that energy cooperative
members enjoyed a diverse range of creative, technical and social knowledge in their structures
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(see Figure 3.4 and 3.9). In having diverse knowledge (thus competency) available as a resource,
the cooperative as a social system can better respond to challenges. Results suggested knowledge
included:
a)

Business knowledge: As the ability to manage the organization, “some members come
from commercial companies with a large knowledge of running a business in all facets,
have knowledge of tax-rules and -regulations, have knowledge of how local governments
operate” (Rien 2014).
Engineering and environmental knowledge: As the energy sector needs technical
knowledge on the one hand and ecological knowledge on the other hand to assess
negative impacts, “Other members are (military) engineers, who are very interested in
how a wind turbine works, how the production could be improved, and follow every step
in the innovation in wind turbine technology “ (Hemmen 2014), ”Also we have members
that have interests in environmental processes, they care for birds that could have a
disadvantage when wind turbines are built on their ‘airlanes’” (Rien 2014).
Political/ Regulation knowledge: As the ability to react to energy policies. “Other
members follow every step in the governments regulations on renewable energy, we were
able to take advantage of the changing regulations” (Rien 2014).

b)

c)

Diverse knowledge provides the basis on which to conduct a systems thinking approach to
planning and determine the best ways to strategically increase adaptive capacity due to a wide
range of perspective and skill, “we have a ‘think-tank’ to cope with problems and solutions that
maybe could not be solved if we did not have so much knowledge ‘in the house’” (Rien 2014).
The presence of diverse knowledge and skills by which to problem solve, promote creative
responses to disturbances. These qualities are cooperative resources that promote social
resiliency and create flexibility in the cooperative system.
Diversity of renewable energy infrastructure to overcome technological lock-in: This study
found a diverse range of infrastructure was present in energy cooperatives; this infrastructure
often determined the role each cooperative played in the energy system. A number of
cooperatives were focused on the generation of decentralised renewable energy (solar 85%, wind
41%, hydro 20% biomass, 22% of respondent cooperatives utilised this infrastructure) as their
main service. Other cooperatives were purchasing (or had purchased) the grid in order to return
energy ownership and its profits to the community. In addition grid ownership provides
opportunities to influence policy and business decisions towards sustainability as changes relate
to overcoming the technological lock-in as seen in the case of Burger Energie Berlin.
The energy system benefits from having cooperatives with a diverse range of infrastructure and
purpose. Varying infrastructure provides greater security through:
-

Decentralisation: To provides insurance from large, fatal shocks in the system.
Energy source: To ensures constant energy supply, that isn’t reliant on a single input of
energy (e.g. solar, hydro) should daily conditions fail; and
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-

Varied cooperative services: To provide greater flexibility and consumer choice in the
wider system, providing space for wider community uptake in new energy paradigms
through convenience and choice.

Diversity as an essential requirement: The presence of diversity throughout the development of
a cooperative is essential if it is to function successfully. This is to provide a diverse range of
perspectives and knowledge upon which the self-organization, planning and problem solving
occurs. Survey results showed that 61% of respondents believed through their membership they
had encountered a diverse range of ‘social knowledge’ in the cooperative, this diversity provides
a solid base on which a social system can build. If diversity exists (combined with the other
resilience attributes) self-organization can occur and quality outcomes of the system can be seen.
The influence of diversity within energy cooperative structures and functions is vital if
components of the system are to respond successfully to disturbances in the system by creating a
basis for and memory of knowledge that creates option in the response of a social system to
shock.
4.1.4 Cooperatives as Learning Organizations
Utilising Senge’s (1990) model of ‘learning organizations’ we explored the conditions for
learning within energy cooperatives. More specifically, how learning develops at both
organizational and individual levels, and how it is deliberately constructed in order to develop
organizational adaptive capacity to increase resilience. Results suggest that learning is present
and contributes significantly to cooperative structures and functions and is an important part of
the ability of cooperatives to develop resiliency.
The importance of learning: Energy cooperatives operate within a system that functioned
traditionally as a centralised model in which a minority of individuals with technical knowledge
maintained the system. This resulted in a passive disconnection between the consumer and the
energy system. Thus energy cooperatives as holders of new knowledge are responsible for
disseminating new, complex information regarding energy systems to their members and the
community. Therefore learning provides the source by which established energy knowledge is
broken down and new learning created, “what you can say is that electricity supply is not any
longer an abstract term, it is now very concrete because people now do it themselves and see
where the power comes from” (Frohwitter 2014). The ability of a cooperative to learn, influences
its ability to teach and be an effective tool in the transition towards sustainable energy systems.
Learning through Dialogue: The ability of energy cooperatives to encourage learning towards
resilience relates to its organizational structure and management, which encourage new ideas
(see Figure - 3.8). This enables ‘learning by doing’ to anticipate change and create desirable
futures: “You make mistakes like in an experiment and then you try it differently. And because of
that we gained a lot of knowledge and experience” (Jorge 2014).
Knowledge needs to be created and distilled within the cooperative if it is then to permeate
outside of the organizational core to its members and to the external community. Our research
suggested one of the best ways to achieve this is to develop learning through dialogue (Senge
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1990, 9). Cooperatives encourage dialogue, “when something went wrong people stood up, they
had a conversation. Building resilience is to deal with new things and this coming about by
having an institutional structure which forces people to negotiate on problems and trying to
work with problems that come around” (Biggs 2014).
Our results showed that this could be successful in a number of ways:
a) Connecting different areas of knowledge and skills present within cooperative
management and members (see Chapters 4.1.2 and 4.1.3), through high member
participation rates, which provide social benefits, in terms of cohesion, (thus resiliency)
to the cooperative and its members.
b) Collaboration with other cooperatives (national and transnational) is an important
source of learning for cooperatives. This implies shared direction and knowledge among
the larger cooperative community, instilling the ability to learn from each other despite
difference in demographics, technology and legislative conditions. “We have a lot of
support from foreign cooperatives” (Jorge 2014).
c) Expert Networks are important tools for cooperatives. The use of expert knowledge
(financial, technical, management), which is not provided by (local) members. “We are
talking with other organizations too, commercial companies, universities, consulting
firms” (Hemmem 2014). Often experts become member of the advisory board and work
voluntarily believed because of similar (ecological) motivations.
d) Utilising ‘conferences and workshops’ as a way of developing learning within its
structures. Often this provided numerous benefits, creating new information, and,
Local Connectivity (see below);
Learning through Local Connectivity: The retention and use of local knowledge, relates to
Senge’s discipline of ‘personal mastery,’ the notion that organizations are social systems and that
only through personal development of the individuals as components of the system (and its
relationships) can the organization (and the system) change (Senge 1990). Cooperatives, as
examples of social systems can benefit from this. Understanding local conditions is an integral
part of cooperative functioning and learning as local knowledge retains historical context
understanding of local feedbacks, causation and holds traditionally successful responses to
disturbance in its memory. “Feldheim (cooperative) was a very unique example that cannot be
copied; it’s not a blueprint for other villages” (Frohwitter 2014). By understanding local
contexts, knowledge can be passed from generation to generation creating the retention of
diverse knowledge and communal intelligence for problem solving techniques should a
disturbance occur.
Understanding of local conditions occurred through Feldheim’s farming network (farming
cooperative), which was the base for the energy cooperative, “Villagers run a farming
cooperative which on its behalf built a biogas station. Then the idea rose among the citizens to
provide for their own heat and electricity and they joined together a cooperative and formed
their own utility company and set up their own local heat network and electricity grid and
they’re now purchasing the heat power from the farming cooperative” (Frohwitter 2014). If
members have the ability to learn from each other and to contribute to organizational process
while increasing their own knowledge, then their individual competency grows, as does that of
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the cooperative. At a system level local knowledge provides commonality and shared values,
“We work together as coops in Flevoland to make one vision, one strategy towards the wind
owners” (Hemmem 2014).
This study encountered, however, a lack of shared vision and definition of success at the macro
cooperative system level, which may be an opportunity for the movement to coordinate its
responses.
Learning creates Agency: Our research showed that the majority of cooperatives had created
visions or goals within the organization in order to define their success (72%) (see Figure - 3.6).
Cooperative members (67%) testified to having been a part of the process by which these
organizational goals are chosen, “we do have a very strong consensus of the general direction
that we are going and that’s been proven in the end that it’s easier to find consensus because the
overall goal is very clear” (Colewell 2014). The creation of a shared vision or goal promotes
team learning (Senge 1990), which is manifested in member’s articulation of a unified
organizational purpose. Within the cooperative, such a decision can be seen as an instrument for
creating social investment within members, which then permeates to the community through the
spread of shared values. The incorporation of member input into decision-making processes both
rewards learning and exaggerates it, by giving responsibility to the members, asking them to
learn in order to make effective decisions. This in turn reinforces member commitment to the
cooperative and its mission by requesting their diligence on personal knowledge.
By contributing to the cooperative, a sense of ownership is developed that creates member
responsibility and member agency, increasing these qualities within the social structures of the
cooperative.
The impact of learning on resilience: As Senge writes, “Through learning we recreate ourselves.
Through learning we become able to do something we would never have been able to do.
Through learning we perceive the world and our relationship to it. Through learning we extend
our capacity to create, to be part of the generative process of life” (Senge 1990, 233).
Regeneration is the trademark of resilience, the outcome of it. Learning provides the movement
towards resilience, by creating choice and response at both individual and organizational level,
creating a social confidence that can be utilised both in times of shock and in times of
reorganization.
This research shows that energy cooperatives foster learning and hold is as a critical notion in the
health of their organizations, in this way it contributes to the overall resilience of cooperative
models.
4.1.5 Self-organization as a Beginning and End
In this study, self-organization was the most present of the resilience attributes; this is due to a
number of reasons. Firstly the development of the business model is an example of selforganization as renewable energy cooperatives are outcomes of the perceived design problems of
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the fossil fuel centralized system. That said, the indicator was found to be present in numerous
forms within cooperative structures and functions.
A new system from the old (the emergence of order): Self-organization is exemplified by the
emergence of order, the presence of quality outcomes as a result of system changes. There are
physical and knowledge based outcomes as a result of self-organization in energy cooperatives.
These outcomes include:
1) Infrastructural outcomes: Our research pointed to infrastructural outcomes through selforganization. In Feldheim, the cooperative constructed a second energy grid in order to
transmit renewable energy to their members, “the Feldheimers had to build their own
grid, they have now two grids in the village” (Frohwitter 2014). Similarly the German
cooperative Bürger Energie Berlin is aiming to take over Berlin’s electricity grid in order
to transition the city’s supply to renewable energy. These examples of physical outcomes
(new grid infrastructure and energy generation sources) have occurred as the direct result
of the cooperatives presence.
2) Local Capacity Building and Community Empowerment: Increased knowledge garnered
by the community during the construction of the grid and decentralized renewable energy
portrays a significant social outcome (and another example of learning attribute) for the
community.
In Feldheim, citizens have had little knowledge of energy systems before the cooperatives
development. Through participation, community knowledge and capacity increased “Most
Feldheimer’s have an amazing knowledge of all matters related to electricity; they have gained
this experience over the last 5 – 6 years” (Frohwitter 2014). The Feldheim grid example shows
how self-organized outcomes contribute to resilience and the transformation of one system into
the next.
“They’ve become energy self sufficient, they are paying less for their energy, there was job
creation going on, and the village which is 40 – 50 miles southwest of Berlin, which is in the
middle of nowhere is seeing now a kind of renaissance, attracting tourists and an information
centre being built which will go online in autumn of this year. And there is a kind of rebirth that
is happening in this village. That means new renewable energies on the countryside are seen as
a new opportunity for the countryside” (Frohwitter 2014).
The change (or non change) in behavioral outcomes: An area we believed would yield more
significant outcomes was that of sustainability behavior. This study hypothesized that
sustainability behavior would increase as a result of individual membership in an energy
cooperative. We expected to find more environmentally friendly behavior would be present as an
outcome of a system in which minimizing ecological damage provided strong motivations for
membership and participation.
Instead we found that there was a perception in cooperatives of increased sustainability
‘awareness,’ but not behavior change. Evidence for this awareness was results suggesting 74%
of cooperative members had increased peer-to-peer conversation on sustainability, and 92% had
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greater local understanding of climate change and energy systems. While awareness was an
outcome of self-organization and the ‘emergence of order,’ we do not believe there was concrete
evidence of sustainable behavior change. “People support us and they say they are all in favour
of a sustainable energy system, but that doesn’t necessarily mean that their day-to-day lives are
sustainable” (Colwell 2014).
The implication is that energy cooperatives do not provide significant outcomes regarding
sustainability behavior change (these finding contribute to the discussion of research question,
see Chapter - 4.2), outside the initial decision to participate and invest in renewable energy
infrastructure and their ability to facilitate decreased energy consumption. Thus self-organization
provides some quality outcomes in the system, which indicates resilience, but behavior change
results are not significant, which implies that cooperatives do not produce behavioral outcomes,
thus decreasing their effectiveness as a tool in the transition towards sustainability.
The choice of selection: The most distinctive of self-organization’s outcomes is selection, a
critical phase in a systems existence in which it chooses between a number of alternative paths of
development (Fuchs 2002). The transition towards a sustainable society is an example of this
bifurcation, the decision to move the socio-ecological system away from the funnel walls, into
sustainability using the FSSD’s funnel metaphor.
At an energy system level, the notion of selection can be seen in the dissatisfaction of the current
system that energy cooperatives represent. The development of the model in itself is a statement
of choice between the current fossil fuel driven centralized energy models and decentralized
renewable energy cooperatives, a choice between paradigms with the outcomes of each path in
mind. The presence of resilience (in the form of the attributes) provides the conditions for the
successful development of a new system direction as it allows for adaptive capacity to occur.
This study uncovered evidence of selection, present in strategic decisions within the cooperative
and individual members, for example the choice between: Fossil fuels and renewable energy.
And in more detail between:
-

Self-sufficiency versus reliance
Ownership (Prosumer) versus traditional consumer: “I always wanted to be a prosumer”
(Jorge 2014)
Energy efficiency (awareness) versus Energy Overuse: “Our aim is to instigate culture
change, to get staff and students aware of how they’re using energy, and of how
important it is to get them to reduce that” (Edwards 2014).

Each of these choices exemplifies the importance of selection, signified by the importance of
conscious decision making in terms of system direction. This portrays the systems selforganizational choice to facilitate change through selection.
Self-organization reorganizes the design faults of the current system (which is made the ‘old’
system through self-organization) and contributes to increased resilience within the cooperative
model through the creation of quality outcomes and transformation of the system to a new one.
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4.2 Energy Cooperatives and Sustainability Behavior
Discussion regarding sub research question 2: ‘How are energy cooperatives impacting the
sustainability behavior of their communities?’
Our research found little evidence regarding the significant impact of energy cooperatives on
increasing sustainability behavior of the larger community where they were implemented,
cooperatives were perceived however to increase sustainability ‘awareness.’
From the survey data, it was possible to identify some positive patterns regarding the reduced
personal energy consumption from cooperative members (62% strongly agree or agree to this
point). The same was not seen in other sustainability behavior such as:
-

Increased purchasing of locally sourced products agree (28.5%) – neutral (50%)
disagree (16.6%)
Decrease in the use of car (42.8% neutral responses) and,
Decreased personal waste (21.4% disagree responses).

These responses had more neutral feedback suggesting that a change in behavior towards more
sustainable practices had not occurred.
For example Feldheim’s energy cooperative, which incorporates members from a farming
cooperative, showed little change in practices when asked how their renewable energy practices
affected their agricultural strategies (in regards to ecological improvements). “It is a very large
farming cooperative which run 1700 hectares and they partake in industrial agriculture so of
course they cannot change to another system, say sustainable or biological farming. They still
have to look after 1700 hectares of property, of land and 600 pigs and 400 cows. Of course
everything is a path depending on development in Feldheim and you cannot swap to another
system within one year or even two” (Frohwitter 2014).
During interviews with cooperative management they indicated that an increased awareness of
energy systems was visible within the cooperative and the larger community, “I think there
definitely is an increased awareness and an increased motivation to do something about it
(energy use)” (Edward 2014). When asked about tangible member and community
measurements of sustainable behavior change, interviewees could not respond with any certainty
that change occurred. It was often implied that measurement of behavior change was difficult at
best, and often not a priority of the cooperative but rather individual members, “The next step is
difficult for them, then they need to invest, to take the measures, but it’s their own responsibility”
(Hemmem 2014).
Furthermore, one of the questions that arose from the interviews was whether the community
would change behavior because they joined energy cooperative, or they joined energy
cooperative because they had previously changed behavior to incorporate sustainability,
suggesting difficulties in increasing what is already high functioning sustainability behavior, “Do
people change their behavior because they join a cooperative or do people join the coop because
they have an ecological awareness?” (Bauwens 2014).
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The lack of increasing sustainable behavior indicates the possibility of members being
sustainability literate and behaviorally high functioning prior to joining the energy cooperative.
It also suggests the idea that a rebound effect occurs within cooperative members when
swapping to renewable energy system, which is seen as ‘enough’ in terms of sustainable actions.
This implication however is hard to assess given the timeframe for this research and worthwhile
of future research opportunities.

4.3 The Impact of Energy Cooperatives on the Social
Resilience of Communities
Discussion regarding the main research question “How do energy cooperatives impact the
social resilience of a community?’
Results for this study’s main research question show that while energy cooperatives have
tangible impacts on the community there is no visible conclusive evidence that they directly
impact the levels of resilience within the community.
Throughout this study it has been difficult to identify and measure evidence of the resilience
attributes in the community (as opposed to within the cooperative) as this research is focused on
measuring perceived community impacts through the eyes of cooperative members (see Chapter
- 1.9). Members identified, however, a wide range of impacts, which demonstrates how the
cooperative may influence the larger community. In terms of increased social resilience in
communities due to cooperatives, our results proved inconclusive. Community impacts included:
-

-

-

Increased community pride within the community once cooperatives operations target
local self-sufficient energy strategies including grid ownership (German community of
Feldheim).
Increased capacity for community learning through dialogue on sustainable energy
solutions within the wider community and local government). This relates to an
increased awareness of the sustainability challenge resulting in (the perception of)
decreased individual energy consumption.
A change in energy infrastructure providing greater community security through:
decentralised energy generation and distribution, which provides insurance from large,
fatal shocks in the system and energy source, which ensures constant energy supply,
that isn’t reliant on a single input.
Cheaper energy prices within the community as in the Feldheim case: “They’ve
become energy self sufficient, they are paying less for their energy” (Frohwitter 2014).
Free energy and financial support for charity organizations as in the Den Helder
Community / Netherlands: “Some of our money goes to the local animal shelter, and
we support them with free energy” (Rien 2014).

Even though job creation was mentioned in the interviews, “there were job creation going on”
(Frohwitter 2014), the survey results suggest lower impact on income and employment (see
Figure - 3.11) and cooperatives’ voluntary structure.
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It is possible to state that some of the community impacts may be attributed to the presence of
high levels of resilience in the cooperative, such as increased social cohesion and high levels of
trust. This study can propose that in likelihood cooperatives have impacts on the community as a
result of their resilience, but whether that resilience is transferred to the community remains
unknown. There was little evidence in this study to suggest that communities become more
resilient once resilient cooperatives models are established in the region despite resilience
researcher belief to the contrary, "The community had people that were more resilient and
decided to start the organization. The organization brings more resilience to the community and
that leads to a more resilient path, so one thing leads to the other and that’s the adaptive cycle
instead of a linear direction" (Schultz 2014).
Complex adaptive system research supports the notion
that cooperatives impact their community, as it argues
that sub-systems influence larger systems and in return
are influenced by the larger system themselves. Results
would suggest that this study has provided a glimpse into
what the visible interactions between scales look like.
The cooperative system interacts with the community
system in the form of community impacts, increased
sustainability awareness and the community in return
interacts in the form of legislation and social norms
around passive energy behavior. However, these cross
scale interactions (see Figure - 4.1) imply that resilient
organizations functioning as a sub-systems of Figure 4.1: Adaptive Cycle;
communities will have influences on the resilience of the adapted from Allen & Holling 2010
larger system (communities). Communities then will
influence both sub-systems below (such as renewable energy cooperatives), and above (such as
regions, states and countries) (Walker et al. 2004). Thus the literature states that cooperatives
should be influential within nested systems, and while we have found they do have impacts at
other system levels (in the community), our study provided no significant evidence supporting
increased resilience as one of these impacts.

4.4 The Challenges of Energy Cooperatives
Despite research findings suggesting high levels of social resilience (in the form of this study’s
resilience attributes) are exhibited and promoted within energy cooperatives, they face several
challenges that resilience may help overcome.
In particular, this relates to four themes discovered during the interviews:
(1) Cooperatives’ diverse members background leads to complexity and suggests the need for
clear strategic planning, “I like the coop structure because the members have something to
say that makes it very democratic. It makes it also complex and difficult- you have to decide
which topics include member involvements, you need a clear strategy” (Hemmem 2014).

45

(2) Even if the common strategy (shared vision) towards energy transition is agreed upon by
several cooperatives it need improvement, “I think the real impact that they (cooperatives)
are making is that they are combining forces, then they really gain more influence in the
Netherlands. As an opposing power against the large energy companies and also showing
people in the streets that there is an alternative” (Hemmem 2014).
Addressing the following points may help the improvement of this common strategy:
Firstly, the need for competences available and needed to construct the strategy, “you can not
pay the right people for example skilled people from large companies. You either must pay them
or find some ways that you gain their interest so they work for a couple of hours a week as
volunteers” (Hemmem 2014).
Secondly, the shared vision is not communicated efficiently between cooperatives, “at the start I
created a vision with a cofounder, it was a more intuitive process. I didn’t know that there have
been so many cooperatives active at this time - I found out later” (Hemmem 2014).
Thirdly, communication of governing bodies, aiming to help cooperatives in the development
phase, is stated poorly. “Yes, you have to jump through a lot of hoops and it takes a lot of time.
Here (UK), there are two bodies that will effectively help you set up a cooperative and it appears
they do not speak to each other” (Edwards 2014).
(3) The ability to measure behavior change was found to be a barrier in understanding the
effectiveness of the cooperative’s impact on the community in regards to the uptake of
sustainable behavior.
(4) Regulation and law are cooperatives main barriers in dealing with bureaucracy and the local
government, “a total 200 million (Euro) is what we need. But we believe that finding the
money won’t be the problem, the problem is political” (Colwell 2014).
This barrier was offset however, when local politicians are part of the cooperative, “The local
government is part of the cooperative, it’s one of the members” (Frohwitter 2014).
In order to overcome the challenges faced by cooperative, the authors discuss and recommend
cooperative use of a strategic planning process utilizing the FSSD.

4.5 Applying an SSD Lens to Renewable Energy
Cooperatives
The FSSD to provide system connection: The FSSD provides the ability to understand the role of
renewable energy cooperatives in the transition towards a sustainable society. It facilitates this
by creating an arena of systems thinking that allows the components and relationships of the
energy cooperative system to be articulated in the context of the wider global sustainability
challenge. Here the complex energy system can be reduced into tangible actions that can be
addressed at a community level (via the energy cooperative) to directly influence the ability of
the global energy system to reach success (a sustainable energy system that does not violate the
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sustainability principles, see Chapter - 1.2). By utilising the FSSD’s backcasting from principles
approach (at a strategic level), flexible actions, (action level) that provide greater scope for a
successful transition to success, can be designed.
Increasing flexibility towards change: Energy (at global or community level), as a complex
system, is “inevitably characterized by uncertainty, change and surprise, which in return requires
flexibility and adaptation in dealing with the system” (Missimer 2013, 23). Resilience
complements the flexibility of the FSSD, by providing the system greater leeway in adapting too
and withstanding change (or shocks) that may inhibit the transition to a sustainable society. This
is because adaptive capacity, “reflects learning, flexibility to experiment and adopt novel
solutions, and development of generalized responses to broad classes of challenges” (Walker et
al. 2002, 6).
As a result, the resilience approach and the building of adaptive capacity (using the Resilience
Attribute Framework, RAF) provide a favourable frame to highlight mechanisms and strategies,
which can be identified as a flexible guide to improve social resilience (at a strategic level).
Utilizing the RAF in combination with the SSD approach helps to consider the flexibility of the
energy cooperative as a system, and its ability to effectively influence the larger energy system
in terms of the transition to a sustainable model. In order to address the perspective of systems
connection and energy cooperatives influence on other systems, the research integrated the
approach of sustainable behavior through RQ3.
Resiliency as a characteristic, sustainability as an outcome: Without the SSD approach
resilience is a desirable system characteristic, but it will not contribute to overcoming the
sustainability challenge. When combined with an SSD approach, resilience (and planning for it
through adaptive capacity) becomes framed in the movement towards sustainability. Without the
boundary conditions of sustainability, planning will lead to a resilient sub-system (e.g
community), but not a system that incorporates resilience and sustainability. The developed
Resilience Attribute Framework (RAF) incorporates the FSSD sustainability principles as the
attributes of adaptive capacity and its indicators (see Chapter - 2.2.2). These attributes help to
assess and explore mechanisms and strategies to overcome barriers of “impartiality” “influence”,
“competence” and “meaning” in order to participate in shaping the energy system (e.g. through
cooperative ownership structures, localisation and shared values). “Influence in the system will
allow the individuals (here: cooperative members) to self-organize and contribute their
knowledge and learning (the cooperative as a learning organizations, chapter 4.1.4), which will
allow the system as a whole to self-organize and learn” (Missimer 2013, 30). The assessment of
ecological barriers (through the ecological principles) are as important as the social principles
but have not been considered in this study.
Utilizing a Strategic Sustainable Development approach: The presence of energy cooperatives is
the self-organised response to the growing socio-ecological pressures within the biosphere as a
result of energy use. They operate, however, in a system of complexity and are complex
structures themselves and thus could benefit from a planning process that incorporates a
Strategic Sustainable Development approach. In order to minimise cooperatives’ challenges (see
Chapter - 4.4) and to optimise the effectiveness of energy cooperatives contribution to the
transition towards sustainability, the utilization of the FSSD, especially to define system levels
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and clarify system components (Level 1 - System), and the adoption of the eight sustainability
principles (Level 2 – Strategic, see Chapter - 1.2) is recommended.
The FSSD can be utilised:
-

As an individual cooperative tool for planning, and
By the energy cooperative movement to create a shared definition of success (and
purpose).
In employing the FSSD, individual cooperatives would have a tool that provides them a strategic
planning process by which to reach sustainability (Robert et al. 2011). Using the 5LF to structure
system information, and then using the sustainability principles (and the ABCD process – see
Appendix A) as an organizational tool to strategically backcast from the sustainability principles.
The A step would allow cooperatives to build a shared vision and understanding of sustainability
that can reduce confusion, unify diversity, a provide a common language by which cooperatives
can approach the sustainability challenge, “because you have different backgrounds and they do
have different visions of things, but as long as you have the impression that everybody is working
for the same thing, it makes that a lot easier” (Colwell 2014). The continuation of the process,
taking baseline measurement (B step), identifying actions through brainstorming (C step) and
prioritization (D step) then allows the planning of success (as defined by A).
The FSSD also provides the space for other tools to be incorporated into cooperative planning,
for example utilizing the SLCA (Strategic Life Cycle Assessment) tool (Ny et al. 2006) in
regards to cooperatives’ renewable infrastructure. The tool would benefit both cooperative and
community in understanding of the cooperatives’ own environmental impacts. As a result,
cooperatives could include renewable infrastructure recycling programs as results suggest that
only 29% of cooperative have programs to reduce the impacts of their infrastructure waste.
Furthermore, the FSSD could benefit the cooperative movement through the broad adoption of
its peer reviewed scientific definition of sustainability, in order to reach collective clarity and
define success at a macro level. Using the definition creates a shared language that bypasses
collaboration barriers such as geographic location and legislation. It provides clear definitions of
success regardless of localized cooperative environments, identifying the boundary conditions by
which all cooperatives can operate and plan.
Finally, incorporation of the FSSD could support energy cooperatives in taking a broader
systems perspective in which to consider their impacts in relation to other sectors’ sustainability
challenges (negative trade offs). This includes:
-

Linkage between agriculture and energy systems, as increased food market prices may
occur as biomass is utilized for energy generation (through combustion) (also because
of biomass energy subsidies), resulting in food scarcity (Dodder et al. 2011).
Emissions-production through biomass combustion (dioxins, furans bottom ash and
fly ash) (Dodder et al. 2011).
Use of precious metals (which violates the sustainability principles) in manufacturing
infrastructure.
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-

Role of renewable energy and energy efficiency strategies and its psychological and
financial rebound affect (Santarius 2012).

Incorporating the FSSD into the functioning of energy cooperatives could contribute to greater
cooperative efficiency and knowledge of their impacts on both the sustainability challenge and
their individual success with the system. This, in turn, could support them to maximize their
impact as important actors in the transition towards sustainability energy systems.

4.6 The Performance of the Resilience Attribute
Framework
The concept of resilience is hard to measure, so developing and utilising a framework provided
this study with concrete guidelines and structure to in which to rate each attribute and maximise
the validity of the results. We found the framework was successful in providing:
-

A structure by which to define resilience
A guide to explore resilience
A basis for a systems thinking approach to researching cooperatives
A set of boundary conditions by which resilience operates and is visible.

However, the RAF:
-

Was limited in its scope of resilience (did not utilised all peer reviewed attributes of a
resilient system)
Relied on subjective assessment of attributes during interviews and survey
Was difficult to measure only social attributes as resilience theory, which traditionally
covers definition within socio-ecological systems.

One issue with the RAF is that it produced a high level of positive results. This perhaps indicates
a problem with using the attributes to design survey and interviews questions. This is because
answers are based on respondents´ subjective opinion of the attribute and how it is visible within
their cooperative, community and the positive nature of the attribute means that respondents are
more likely to agree with statements than disagree. Throughout this study, the RAF created a
solid base on which to conduct and analyse the conducted research. However, the framework
requires consideration and improvement in flexibility in terms of resilience attributes and
exploring social resilience.

4.7 Weaknesses and Strengths
Interviews and Surveys: A challenge to the validity of the research may be apparent in the
population of respondents: The interviews represented a diverse group of individuals including a
micro perspective (cooperative practitioners) and a macro perspective (resilience and cooperative
researchers). As a result, the authors believe an effective understanding of cooperatives has been
attained to answer the research questions. Nevertheless, It may have limited the authors
understanding of specific perspectives not represented during the research. Furthermore,
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respondent size is considered small in comparison to the number of energy cooperatives in
Europe. Surveys were originally sent to 250 European cooperatives. Challenges with contacts led
to a lower than anticipated survey response rate. Therefore 400 additional German cooperatives
were contacted in German language survey. With a response of 58% of German cooperatives,
the survey does not represent a diverse European research population.
Strengths of the research include:
-

Data: Utilising both quantitative research in the form of the survey, and qualitative
information gathered as a result of the study’s interviews.
Resilience Attribute Framework: The Framework devised for this study was reviewed and
approved by resilience experts as a robust peer reviewed basis on which to conduct a study of
resilience.
Connection to the FSSD: By utilising the FSSD, the study’s results incorporate practical
relevance to cooperatives and communities by integrating sustainability and resilience and
providing some new knowledge regarding the benefits of combining both approaches.

4.8 Future Research
In depth community assessment: Once research results suggested that social resilience was
visible within cooperative structures and functions, the aim of this study was to explore the
impact that such resilience may have on the wider community. This study demonstrated some
weak correlations between the cooperative and community however; the search for definitive
results was inconclusive, creating options for further research. Incorporating a longer timeframe,
communities with energy cooperatives should be assessed in their entirety in order to identify the
influences of cooperative resilience on the community’s social and ecological structures pre and
post disturbance. This is in order to answer the question; ‘to what extent renewable energy
cooperatives can influence the general resilience of entire communities?’ Likewise a behavioral
comparison study between cooperatives and general community actions may provide stronger
results regarding the cooperative impacts on the sustainable behavior of non-members within the
surrounding community. Considering the assessment of behavior change towards sustainability a
larger set of quantitative data could be gathered in order to correlate behavioral variables through
quantitative analysis (e.g. multiple regression analysis).
What Comes First: A pertinent question is whether communities that implement renewable
energy cooperatives were predisposed to more sustainable actions, than other communities due
to contextual variables, be they financial, environmental or legislative reasons? A hypothesis can
be made that sustainability and energy awareness may already exist within the community, and
thus contribute to the development renewable these initiatives. This creates the question, is the
existence of high resilience indicators and high sustainability behavior present in the community
before any cooperative was established, or as a result of the energy cooperative? A case study
tailored to one specific community could identify the initial drivers for the local cooperatives and
what happened after its implementation. Measuring pre energy cooperative resilience,
sustainable attitudes and values in respect to post cooperative community behavior. By doing
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this, it is possible to contrast the resilient nature of communities before renewable energy
cooperatives and how their resilience level is impacted once the cooperatives are established.
Local versus National: The interviews and survey did not distinguish in between different sizes
of cooperatives and its operational level (local versus national). In order to investigate its
(different) contribution to community resilience, future research may question if cooperatives of
larger size (e.g. operating on a national level) contribute less to community resilience. In
particular, this relates to shared values and social identification (community pride) explored in
cooperative cases (e.g. Feldheim) because of its local character, “people generally know each
other” (Frohwitter 2014). On the contrary, a larger cooperative scope (on regional scale) my
provide greater influence on the energy system in terms of change, “we see that we have a great
impact now, because we became so large that other communities call us and say the way that
you have raised awareness has pressured our local political authority to move because they have
the impression that that’s something that’s really taking on all over the country” (Colwell 2014).
Future research can investigate the impact on small cooperative size as a condition that
strengthens social resilience, but has less system impact to larger organizations, whose capital
and reach carries greater system impact. Another factor contributing to shared values and trust,
which was not fully explored, relates to cooperatives decentralized energy infrastructure and its
different kinds of infrastructure (energy generation technology and grid distribution). Future
research could address the question if cooperatives focusing on (local) energy grids and energy
generation affect greater positive impact on the social fabric as energy cooperatives not
concentrating on the distribution grid.
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5 Conclusion
This research confirms that energy cooperatives exhibit and promote resilience in their
structures. In particular, this is present through the high degree of trust visible among members
because of ownership structures and not-for-profit orientation. The flexible structure enables its
members with diverse and local knowledge and competence to increase the ability to learn and
self-organize in the organization. Energy cooperatives have the ability to impact learning
through the interplay between consumers and producers (becoming ‘prosumers’) resulting in a
formation of new social norms and rules for collective action to cope with change by
coordinating knowledge towards energy systems transformation (self-organization).
Furthermore, there is limited, evidence that energy cooperatives impact sustainability behavior
among cooperative members (e.g. energy use) and within the broader community, explored
through investigating perceptions of sustainability values, attitudes and behavior.
The impact of cooperatives on community resilience remains questionable, even though the
authors identified evidence of community impacts and increased sustainability awareness. The
research concludes that energy cooperatives have visible impacts on communities, but the notion
that they transfer their high levels of resilience into the community remains inconclusive.
Nevertheless, complex adaptive systems literature outlines the interactions and mutual influences
across different scales of a system (e.g. cooperatives to communities) occurs. This suggests
influence will be present between the two systems. However, it was not empirically proven with
the data collected by the authors that the transference of resilience between systems has
occurred.
Energy Cooperatives’ positive contribution can be enhanced utilizing a planning framework such
as the FSSD, as organizations with strong characteristics of adaptive capacity have more
flexibility in their approach to achieving sustainability. Utilizing systems thinking and
backcasting from sustainability principles approaches within energy cooperatives would help
place them in a position to contribute to solving energy systems related global challenges and
achieve global social and ecological sustainability.
Renewable energy cooperatives, with their quality of resilience, show promising and effective
alternatives in providing new institutional arrangements (energy ownership participation, values,
attitudes and behavior) and technological infrastructure (energy generation and grid) necessary
to transition towards a sustainable global energy system.
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Appendices
Appendix A: ABCD Strategic Planning Process

Figure 0.1: ABCD Strategic Planning Process (adapted from Robèrt et al. 2010) (icons from
Baxter et al. 2009).
For organizational planning, the FSSD utilises the ABCD process designed to implement
sustainable practices in a real world context (Robert et al. 2011).
A Step: Understanding of the greater system in question and the strategic planning process.
Builds an understanding of sustainability (based of the FSSD) and then uses this understanding
to create a shared vision of success (within the SP’s) for the organization.
B Step: A baseline assessment is conducted to understand the current reality of the organization
(region) through the lens of the sustainability principles (to discover violations and
compliances). This stage also provides the gap between the current reality and the desired
outcome of the vision created in the A step.
C Step: This step involves brainstorming a list of actions that will move the organization from
the current reality towards success. There are no limits on actions at this stage.
D Step: In this step prioritisation of the actions created in the C step occurs, this is guided by the
FSSD prioritisation question that allow for short, medium and long term planning. Prioritization
is based on three questions that ask, whether actions move in the right direction (towards the
desired future), serve as a flexible platform for future right-direction actions, and provide
sufficient return on investment (ROI) (Robèrt et al. 2010; Ny et al. 2006). Environmental and
social ROI, as well as financial, should be given weight.
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Appendix B: Indicator Definition
Attribute

Indicator

Benevolence

Openness

Trust

Reliability

Competence

Mistrust

Gender
Diversity
Age
Knowledge

Definition
Hoy & Tschannen-Moran (1999) define benevolence as “the confidence that
one’s well-being, or something one cares about will be protected by the trusted
person or group”. It refers to individual or organization actions done in
consideration of the wellbeing or best interests of that person or members.

Openness is “the extent to which relevant information is not withheld. A process
by which individuals make themselves vulnerable by sharing information with
others” (Hoy & Tschannen-Moran, 1999, 188). Hiding information provokes
suspicion and distrust, questions of truthfulness, over individual or
organizational motivation. This breeds siloed organizations, lacking in
communication and trust. This mitigates innovation, knowledge access, inability
to confront complex systems, and systematic problems (Hoy & TschannenMoran, 1999).

A high degree of reliability results in services receiving good feedback and are
repeated often by members / users. It is defined as “to count on someone to come
through with what is needed. The degree to which a person believes that
outcomes will be forthcoming and positive” (Hoy & Tschannen-Moran, 1999,
187). Without reliability individuals will not use services, this creates financial
risks. Without reliability, social fabric is weak and innovation and collaboration
suffer.

Competence is defined as “when a person is dependent on another and some
level of skill is involved in fulfilling an expectation” (Hoy & Tschannen-Moran,
1999, 188). It implies that cooperative members want to be involved with the
organization and believe it has the skills to provide good quality services.
Without competent services, members will lack motivation, and question
involvement.

As part of the investigation regarding cooperative models and presence of trust,
and as directed by our literature review, the interview and survey included
questions of mistrust. This was to examine whether cooperative members held
notions of ‘mistrust’ of traditional or centralised energy models and
organizations (as distrust in Hoy & Tschannen-Moran, 1999).

“Diversity is not just insurance against uncertainty and surprise. It also provides
a mix of components whose history and accumulated experience help cope with
change, and facilitates redevelopment and innovation following disturbance and
crisis” (Folke et al. 2002, 19).Diversity is measured from two different
perspectives. First, the diversity of members, including gender, age, and
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Service

knowledge / memory (Folke 2002). Second, the diversity of the cooperatives
through both the variety of forms of services offered, and also their selforganization.

Renewable
Sources

Personal
Mastery

Mental
Models
Learning

Shared Vision

Team
Learning

Emergence of
Order

SelfOrganization
Information
Production

Selection

“Is the discipline of continually clarifying and deepening our personal vision, of
focusing our energies, of developing patience and of seeing reality objectively
(Senge, 1990, 7)” Organizations are social systems, their learning is only
attributable to the learning capacities of the people that comprise the system. The
greater such capacity, the increased likelihood of organizational learning, thus
organization change.
“Deeply engrained assumptions, generalisation and even pictures or images that
influence how we understand the world and how we take action. Very often, we
are not consciously aware of our mental models or the effects they have on our
behavior (Senge, 1990, 8). In order to achieve a sustainable society, social
norms, and current established thought patterns must make way for new
behavior more conscious of socio-ecological effects. Requires a paradigm shift
in human thought at an individual and then global level.

“The capacity to hold a shared picture of the future we seek to create” (Senge,
1990, 9). The creation of a goal / vision that incorporates the input and
commitment of all members of society creates investment and agency on behalf
of the individual. Such ownership creates greater likelihood of behavior that will
support the realisation of the vision.

The discipline of team learning starts with ‘dialogue’, the capacity of members
of a team to suspend assumptions and enter into a genuine ‘thinking together”
(Senge, 1990, 9).

“In a critical phase, new qualities of a self-organising system emerge” (Fuchs
2007). Emergence of order provides the benefits of the system change, the new
qualities that are moving away from the design faults of the previous system.
The new qualities manifest the paradigm shift. Smaller institutions of
governance become more responsive to change and shorten feedback loops.
System replaces quantity with quality.
“Self organising systems are information producing systems” (Fuchs 2002):
Information provides knowledge that creates new awareness, thus leading to new
behavior. Information allows organizations and communities to build and
maintain trust, through transparency, promoting benevolence, encouraging
learning. It also promotes connection and influence over related (nested)
systems.

“In a critical phase that can also be called the point of bifurcation, a selection is
made between one of several alternative paths of development” (Fuchs 2002).
Through adaptive governance, systems can be managed into a chosen direction.
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Be it social, ecological, economic. The system retains choice in chosen outcomes
and pathways to reach those

Appendix C: Indicators and Survey Questions

Measurement
Attribute

Indicators

Benevolence

Trust

The co-operative shares it's information more openly and transparently than
other institutions I'm involved in?

Reliability

Co-operative membership means I rely on the services it provides to
members

Competence

Co-operative membership means I experience positive outcomes to any
service problems I experience.

Mistrust

I participate in an energy co-operative because of mistrust of conventional
energy.

Gender

In your opinion are / do co-operative members... have an equal
representation of men and woman. What is your gender? (2 Questions)

Knowledge
Service

Renewable
Sources

What is your age?
Have you experienced in the co-operative a diverse range of...technical,
social, environmental knowledge (3 Questions)
Does your co-operative provide... one service or good (it supplies energy)?
More then one service or goods (it produces and distributes energy, provides
consultancy services)? (2 Questions and in %)
Solar, Wind, Hydro, Biomass, Geothermal other (in %)

Personal
Mastery

The co-operative's knowledge is developed through... conferences /
workshops, communication with other co-operatives, visits / partnerships
with other co-operatives, invitation of speakers / experts, networks with
transnational initiatives, exchanges with the community, Local government
support, Collaborate with universities/ research projects, other (9 Questions)

Mental Models

Are you aware of the 'Rebound Effect' phenomenon? (For example, a family
increases the amount they drive because they own an energy efficient car)

Shared Vision

Does your co-operative have a common goal / objective (e.g Vision 2030)?
Did you participate in creating this vision? (2 Questions; in percent)

Organizational
Learning

The co-operative operates with a sense of goodwill towards me…

Openness

Age
Diversity

(Survey Self-Assessment; five level rating: strongly agree, agree, neutral,
disagree, stongly disagree)
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Team Learning

Co-operative management... encourages bottom up decision making (all
members have say). The co-operative provides space to / for... collaboration
(individual & organizational), opportunity to discuss co-operatives impacts
with non-members (3 Questions)

Emergence of
Order

My co-operative provides... greater economic options, communicate a new
(energy) vision, stronger community identity, ecological benefits, other for
the community (6 Questions) The co-operative contributes to the
community through...(7 Questions), The co-operative provide for it's
members / community (employment, education, income) (3 Questions).

Information
Production

Does the co-operative produce and distribute information?( nothing,
publications / reports, individual / community knowledge, through the
internet, Other (5 Questions in %)

SelfOrganization

Selection
Motivation
Sustainable
behavior

Challenges

I participate in an energy co-operative because of... environmental reasons
(in comparison to 8 other options)
Has your participation in the co-operative led too...(6 options)

behavior
changes

1. reduced personal energy consumption, 2. increased purchasing of locally
produced products.3. decreased use of car (driving).4. increased use of ecofriendly / natural products.5. a decrease in the amount of personal waste
produced. 6.increased conversations with peers on environmental issues.

Political,
Barriers/

Interview answers only

The co-operative's main challenges are... (8 options)

Financial,

1. local government cooperation. 2. Dealing with bureaucracy. 3. Regulation
and laws. 4. Lack of technical knowledge. 5. Lack of financial resources. 6.
Organizational, Membership problems (e.g participation / motivation). 7. External opposition.
8. Other (please specify)
Psychological

Appendix D: List of Research Population
Interviewee

Organization

Description

Arwen Colell

Co-op Bürger Energie Berlin;
Germany

Bürger Energie is an initiative that aims to buy Berlin’s
energy grid and give its control to civil society

Werner
Frohwitter

Co-op Feldheim, Germany

Feldheim is a community that decided to cooperate to
implement renewable energy in their village and
achieve energy independence
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Wiebke
Hansen

Co-op Expert, Unser Netz –
Hamburg, Germany

Unser Netz is a coalition of stakeholders that bought the
energy grid back to public control in Hamburg

Nuno Brito
Jorge

Co-op Coopérnico, Portugal

Coopérnico is the first Portuguese energy cooperative
on renewable energy and runs projects all over Portugal

Wanja
Wallemyr

Co-op Qvinnovindar, Sweden

Qvinnovindar is a all-women cooperative that invests in
clean energy for the local rural community and aims to
empower women to actively participate in the energy
sector

Mattias
Paijkull

Co-op, GoteborgEnergi,
Sweden

GoteborgEnergi is a renewable energy coalition
between private sector and the local municipality of
Goteborg that focus on the uptake of renewables in
Sweden

Robert
Hemmem

Co-op De Groene Reus,
Netherlands

De Groene Reus is a cooperative that provides
renewable energy services and products regionally

Rien
Haasnoot

HCWV “De Eendragt”,
Netherlands

The Eendragt is a renewable energy cooperative that
focus on the social well-being and environmental
protection of the local community

Amy
Edwards

Co-op Energy for Education,
England

Energy for education is a cooperative that offers
consultancy and energy efficiency projects to schools,
academies, trusts and local authorities

Experts

Che Biggs

Lisen Schultz

Resilience and Distributed
Energy Expert: Victorian EcoInnovation Lab (VEIL),
Australia

Che Biggs is a researcher that focuses his work on
distributed systems and climate adaptation and the
strategies and tools for society’s resilience for longterm sustainability

Resilience Expert; Resilience
Center Stockholm

Lisen Schultz is a researcher that aims to understand
the conditions and strategies that enable resiliencebased management of landscapes and seascapes
focusing on adaptive co-management and the role of
bridging actors
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Natalia
Porowska

Resilience Expert; Canada

Natalia Porowska is a Master in Environmental
Management and a candidate for Québec Solidaire

Thomas
Bauwens

Co-op Researcher (PhD)
University of Liége, Belgium

Thomas Bauwens is a PhD researcher devoting his
thesis to cooperatives and community owned energy
generation, its impacts on society and the transition to
renewable energy

Dirk
Vansintjan

EU Coop Initiative: REScoop

Rescoop is an initiative that aims to foster the increase
in the number of citizen-led cooperatives on renewable
energy projects in Europe

Appendix E: Survey Results (see also Chapter 3)
Trust
Benevolence
The co-operative operates...
Answer Options

Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

Response Count

with a sense of goodwill towards me.

19

21

2

0

0

42

with a sense of goodwill to the
community.

23

17

2

0

0

42

Openness

The co-operative shares it's information more openly and transparently than other institutions I'm involved
in?

Answer
Options

Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

Response Count

20

18

4

1

0

43

Reliability

Co-operative membership means I...
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Answer Options

Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

Response Count

rely on the services it provides to
members.

6

9

12

12

0

39

Mistrust
To transition to renewable energy systems...(40 respondents; in %)
energy co-operatives play a very important role.

60.0

community owned energy plays an important role.

35.0

government owned energy plays and important role.

12.5

0
Agree

2.5

47.5

10

20

25.0

Neutral

40

50

Disagree

7.5

15.0

27.5
30

2.5

15.0

40.0

7.5 35.0

centralised private companies play an important role.

Strongly Agree

37.5

10.0

20.0
60

70

80

90

100

Strongly Disagree

Organizational Learning
Personal Mastery
The cooperative's knowledge is developed through... (42 respondents; in %)
visits / partnerships with other co-operatives.

20.0

communication with other co-operatives.

19.0

exchanges with the community.

14.3

42.5

conferences / workshops.

14.3

Local government support

11.9

45.2

7.1

54.8

Collaborate with universities/ research projects
Strongly Agree

Agree

Team Learning
The co-operative provides space to / for...
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0
Neutral

23.8

54.8

47.6

39.0

4.8 2.4

26.2

40.5

14.3

14.3

9.5
11.9

19.0

14.6

20
40
60
80
Disagree
Strongly Disagree

4.8
7.1

16.7

28.6

39.0

10.0

10.0

11.9 7.1 4.8

57.1

networks with transnational initiatives (e.g… 14.3

invitation of speakers / experts.

17.5

4.8
7.1
7.3
100

Answer Options

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

Response
Count

collaboration (individual & organizational).

12

27

1

1

1

42

conversations on how to change local energy
systems.

12

23

5

1

1

42

conversations on more sustainable lifestyle
choices.

11

18

10

3

0

42

bring together different thinking / skills (e.g
technical engineering & ecological activism).

11

21

7

2

1

42

opportunity to discuss co-operatives impacts with
non members.

8

25

6

2

1

42

Self-Organization
Emergence of Order
The co-operative contributes to the community through...

Answer Options

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

Response
Count

investment in other projects (kindergartens, schools,
local food production).

6

11

12

11

2

42

increased sense of pride (identity).

12

19

10

1

0

42

strengthened social relationships.

7

15

13

6

1

42

local employment.

1

16

16

4

5

42

greater local understanding of climate change and
renewable energy.

19

20

2

1

0

42

increasing local government interest in renewable
energy.

15

20

4

2

1

42
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changing local government energy legislation.

5

13

16

6

2

42

Appendix E: Interview Guidelines

A. The general inquiry
1.1. Looking at today’s vision of energy transition: What are the main benefits of a (your) cooperative compared to “regular” renewable energy organizations?
1.2. Motivation story: (At the genesis of the REC, what were the reasons to start an REC?(Values
and attitudes)
1.3. Do you have a vision for 2020 etc.?
1.4. What are membership motivations to participate in the REC?
1.5. What are barriers for your activities with the REC (e.g. Financial, members motivation, Local
government)?
B. Adaptive capacity: Measuring Resilience
1. Self-Organization
1.1. How was the cooperative developed (locally)?
1.2. What are main reasons your cooperative is self-organised organization?
1.3. How engaged are the people that own cooperative shares?
1.4. Do cooperative member have the ability to update the operating guidelines (bottom up, propose
new ideas, transparent management process?)
2. Diversity
2.1. What is the background of cooperatives members (gender, age, knowledge)?
2.2. Does a diverse knowledge (different backgrounds e.g. engineer, social activists, gender) play a
significant role within your REC towards the energy transition idea/ vision?
2.3. Could you give an example where a very diverse group created a new project, workshop, etc. (
…as a response to disturbance/ shock)?
3. Trust
3.1. Can you give examples of trust you have experienced with your REC?
3.2. What are reasons people trust cooperatives better than conventional energy companies? If not,
what are reasons people mistrust cooperatives?
4. Learning
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4.1. Do you believe members have increased their knowledge through the REC participation?
(technical, ecological, social etc.)
4.2. What type of activities is organized by your REC apart from the general assembly?(e.g.
Discussions / strategies about energy transformation, environmental/ social issues etc.)
4.3. Does your co-operative encourage members to work on a a common goal / objective (e.g Vision
2030)?
4.4. From your experience, do you have an advice for other cooperatives to manage such activities?
4.5. How do you influence the local community? (Information, Workshops, etc)
4.6. Do you have contacts (a network) outside of your REC to ask for help (experts knowledge)?
5. Conclusion
5.1. What strategies work the best to create diversity, trust, learning, self-organization?
C. Behavioral Responses
6. Members & Community
6.1. Have you experienced any change of behavior through participation within the cooperative? (e.g.
energy consumption, decreased car use, increased local purchasing, awareness around energy
systems)
6.2. Have you experienced any impact on community behavior towards sustainability?
Follow up Questions:
D. Community Impact
7. Social
7.1. Is your cooperative engaged in projects not energy related (education, Kindergarten,
Biodiversity, fund , local eco food)
7.2. Have you experienced the development of a certain (new) identity in the region because of
cooperatives operations? (= trust in between the people)
8. Ecological
8.1. Do you provide services to reduce energy use such as insulation, energy savings, clarification of
the rebound effect, strategy for energy infrastructure recycling,
9. Political
9.1. Have you experienced any influence on local governments regulation because of cooperatives
operations?
9.2. What are helping factors to make government cooperation better?
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