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1. Purpose
Sustainable development has within the call for a new understanding, an understanding that
does not compartmentalise the world into separate categories but rather views the world an
interconnected web of entities – a monism rather than a dualism. This paper begins by
outlining the challenge of sustainable development to our understandings arguing it is asking us
to embrace connectionist ontology (Boisot and McKelvey, 2010) and a non fractured
epistemology. From there the paper outlines two alternatives that have been offered by
scholars to enable the embrace of sustainable development, the embrace of a new paradigm or
the use of Actor-Network Theory. However rather than pursue these two alternatives the
paper argues that a third way, using energy as a theoretical lens for enabling sustainable
outcomes maybe appropriate; particularly as everything in the universe is a form of energy as
Einstein’s equation E=mc2 indicates. Energy is mass and mass is energy, the two (energy and
mass) are the same, both united by a state transition. Consequently with an energy lens, there
is no dualism. The paper then outlines some of the basic theories that have been offered
regarding the use of energy as a lens to understand sociological phenomena before speculating
on how this lens might impact the conception of organisations and what might enable more
sustainable outcomes. In this latter part of the paper, there is some speculation. However the
hope is that using energy as lens, despite the challenge of its reductionism, may add to the
“kaleidoscope” (Boisot and McKelvey, 2010, p. 419) of tools that enable understanding. In so
doing the value of this paper can be summarised as not what it proves but rather what is
suggests (Fiol, 1989).
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2. Understandings and the challenge of sustainable development
Environmental and social degradation has precipitated the call for sustainable development.
The call became crystallised in 1987 in the United Nations World Commission on Environment
and Development report ‘Our Common Future.’ This report defined sustainable development
as “development which meets the needs of the present without compromising the ability of
future generations to meet their own needs” (The World Commission on Environment and
Development: The Brundtland Commission 1987, p. 8). While critiques can be levelled at this
definition (for example see Banerjee, 2003) it is generally accepted that sustainable
development is an idea of general usefulness that is normative in its conception (for example
see; Blewitt 2008; Brych et al., 2007; Gladwin et al., 1995).
The start of the report (Our Common Future) outlines how in the middle of the 20th
century we humans saw our planet for the first time from space via the Earthrise pictures1
taken by the Apollo mission astronauts in the 1960s. It goes onto to argue that in the future
we may come to realise that “this vision had a greater impact on thought than did the
Copernican revolution of the 16th century, which upset the human self-image by revealing
that the Earth is not the centre of the universe” (The World Commission on Environment and
Development: The Brundtland Commission 1987 p.1). To develop this assertion the report
argues that “until recently the planet was a large world in which human activities and their
effects were neatly compartmentalised within nations, within sectors (energy, agriculture,
trade) and within broad areas of concern (environmental, economic, social)” (ibid, p.4). As such
our understandings informed a conceptualisation of a compartmentalised world of separate
realms of humans, nature and other categorisations. However, now, partly precipitated by the
earthrise image, “these compartments have begun to dissolve” (ibid, p. 4) and we have to
embrace a new understanding of how “the environment does not exist as a sphere separate
from human actions” (ibid, p. ix) and how “ecology and economy are becoming ever more
interwoven...into a seamless net of causes and effects” (ibid, p.5). Thus in our world the
interlocking of “economic and ecological systems will not change” (ibid, p. 9) and we need to
embrace an understanding of our world and our relationship with it that does not
compartmentalise. To help us do this the report argues institutions need to change as currently
they appear to be “independent, fragmented [and] working to relatively narrow mandates with
closed decision processes” (ibid, p.9). In short the report is asking that we develop an
understanding that does not separate the world into separate compartments but rather views
everything as systemically interconnected.
An alternative and perhaps simpler elucidation of the understanding that is being driven
at by the report are the ‘four laws of ecology’ (see figure 1) offered by Barry Commoner
(1971), in the early 1970s after the Apollo missions of the 1960s. Albeit law three has a
moral judgement within it (that can be avoided) regarding the relative goodness of nature to
1

For a more complete discussion of the Earthrise pictures see Poole, 2008.
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man, a juxtaposition that is slightly paradoxical to the two previous laws which outline how
everything is connected and as such there can be no separate categorisations.
1. Everything is connected to everything else
2. Everything must go somewhere
3. Nature knows best
4. There is no such thing as free lunch
Figure 1: Commoner’s Four Laws of the Ecology (Commoner, 1971, p. 29-44)

Alternatively again and via the use of metaphor, Lakoff and Turner (1987) argue that
the understanding that sustainable development is driving at is a challenge of the “The Great
Chain” metaphor (Lakoff and Turner 1987, p. 167)2 that goes to the root of our modern
understandings of our place on the planet. Whereby the Great Chain metaphor asserts there
are two categories (humans and everything else) and humans are a special, distinct and
separate Cartesian category that is at the top of an apex (Romaine, 1996). In this regard the
Great Chain metaphor implies dominance by humans, whereas sustainable development asks
us to move away from this toward understanding that “the dependence of all forms of living
beings on the physical environment and our dependence on the food chain and on the
existence of biological diversity” (Lakoff and Turner 1987, p. 212).
The understanding being asserted within ‘Our Common Future’ is the challenge that
humans are a separable category to everything else. In this regard sustainable development
moves us to an understanding that we are not separate from nature but are surrounded by and
a part of it (Ingold, 2011). Thus separate Cartesian categories are dissolved and all is a
continuum and in flux where the “effects keep adding themselves to one another, with the
result that the situation for later subjects and their choices of action will be progressively
different from that of the initial agent and ever more the fated product of what was done
before” (Jonas, 1984, p. 7). In sum, sustainable development can be viewed as driving us from
an “atomistic ontology” (Boisot and McKelvey, 2010, p. 416) and epistemology to a
“connectionist ontology” (ibid, p. 420) and epistemology.
While this move may be desirable it is not easily made as it requires us to challenge our
theories of knowledge. It has been argued that our theories of knowledge are based on
modernistic understandings that have their roots in the eighteenth century enlightenment
project which viewed humans and nature as separate categories (Boisot and McKelvey, 2010;
Cummings, 2005; Gladwin, et al., 1995). Whereby a “phenomenal world [can be] directly and
unproblematically observed and described by a disinterested actor who remains external to
2

Lakoff and Turner (1987) outline that there are two forms of the Great Chain metaphor, basic and extended. The basic metaphor concerns
the relationship between humans and animals as utilised in this paper, whereas the extended concerns humans’ relationship to god and the
universe and society.
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what is being observed” (Boisot and McKelvey, 2010, p.415). In short humans can operate as
if they have some “Olympian high ground” (Tsoukas, 1993, p. 335) from which to observe
phenomena3. Access to this unmediated observation post is challenged by postmodernism
(Boisot and McKelvey, 2010) and it is challenged by the understandings being driven at with
sustainable development.4
In this regard sustainable development is placing humans as key protagonists for social
and environmental degradation - we are not disinterested actors who are being done to by a
separate other we are critical to the doing. Furthermore key to the doing are our organisations
whose actions are informed by our beliefs, our paradigms (for example see; Bakan, 2004;
Deegan & Shelly, 2006; Devereaux Jennings & Zandbergen, 1995; Gray, et al., 1993; Gladwin,
et al., 1995; Sethi, 1995; Shrivastava, 1995 a, b & c). Organisational scholars (for example
see; Egri & Pinfield, 1999; Gladwin, et al., 1995; Purser, et al., 1995; Shrivastava, 1995a)
have argued that our ability and in turn the ability of organisations to alleviate degradation is
hampered by organisational theories that are “constricted by a fractured epistemology”
(Gladwin, et al., 1995, p. 874) which separates society from nature and organisations from
the environment: treating humans and nature as separate categories (Castree, 2002; Latour,
1999a&b; Newton, 2002). In other words an atomistic ontology (Boisot and McKelvey,
2010) and modernist epistemology; counter to the understandings being driven towards with
sustainable development whereby there are no separate realms and organisational “inputs,
throughputs, and outputs have systemic interconnections among themselves and with
environmental, economic, social and organisational variables” (Shrivastava, 1995c, p. 942).
To tackle the separation and dualism of humans and nature that perpetuates the
fractured epistemology that constricts organisational theory and hampers the alleviation of
environmental and social degradation, Egri & Pinfield (1999), Gladwin, et al., (1995), Purser,
et al., (1995) and Shrivastava (1995a) make a case for embracing a new paradigm(s) that are
less anthropocentric and tend toward a form of ‘middle ground’ between anthropocentrism
and ecocentrism.5 They advocate a move from beliefs and values that have humans as the
central locus of value towards those that see humans and nature entwined and not separate –
a connectionist epistemology (Boisot and McKelvey, 2010).
As an alternative to the embrace of a new paradigm it has been argued that ActorNetwork Theory (ANT) is a theoretical tool (lens) that can enable sustainable outcomes.
Particularly as ANT allows us to “stitch back together the socionatural imbroglios that [a
society-nature dualism]...has rent asunder” (Castree, 2002, p. 118), it is a theory that does
not separate the world into separate categories (see: Ashmore, et al., 1994; Callon, 1997;
Castree, 2002; Fox, 2000; Ivakhiv, 2002; Latour, 1993; Latour, 2005; Law 1992; Lee &
3

Thus it can be argued that modernism is underpinned by an “atomistic ontology” (Boisot and McKelvey, 2010, p. 416).
Please note there is no attempt being made to argue that sustainable development is a postmodernist project.
5
The pursuit of this middle ground is because anthropocentrism and ecocentrism tend “toward one or another extreme image of man’s (sic)
relationship to nature” (Hoffman and Sandelands, 2005, p. 147): either man is everything and dominates nature (anthropocentrism) or man is
nothing and nature dominates (ecocentrism) and in both situations the society nature dualism remains. Thus there is a challenge to the
understandings and the non dualistic views being fostered by the sustainable development agenda.
4
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Brown, 1994; Lee & Stenner, 1999; Newton, 2001; Newton, 2002 and O’Connell, et al.,
2009). Thus ANT promotes the notions that we (humans) “are not in society anymore than we
are in nature” (Latour, 2005, p. 241) and that humans and nature are co-constituted by each
other,6 i.e. they are not separate categories.

E= energy which is defined as a measure of a system’s ability
to do work (Dainith and Martin, 2010, p.289)

M = matter which is defined as any material which takes up
space (World Encyclopaedia, Philip’s, 2008)

C= the speed of light
Figure 2: E=mc2

Notwithstanding that ANT maybe an appropriate sociological lens through which to
understand organisations and develop new theories which enable sustainable development,
there is also arguably another, that lens is energy. The rationale for using energy is that it
pervasive across every so called realm as everything is a form of energy. Einstein’s equation of
E=mc2 indicates, energy is mass and mass is energy, the two (energy and mass) are the same,
both united by a state transition. Thus any matter is also a form of energy and vice versa.
Consequently with an energy lens, there is not dualism, as all can be reduced to a form of
energy and hence there is no separation. In this regard developing understanding via an energy
lens is congruent with a connectionist ontology (Boisot and McKelvey, 2010) and non
dualistic, non fractured epistemology (Gladwin, et al., 1995), such it is congruent with the
understandings being asserted within the sustainable development agenda. However it should
be noted that an ‘energy lens’ is not without issues as much is lost in the reductionism
associated with this lens, as will be discussed.
3. Energy and sustainability, energy and sociology
Energy has been used as an explanatory framework for humanity’s impacts on the planet and
its harnessing has b aligned to our ability to develop civilisations (for example see; Adams,
1975, 1982, 1988; Daly, 1996; DeLanda, 2000; Heinberg, 2007; Lutzenhiser, 1994; Odum
and Odum, 2006; White, 1943). With regard to impact on the planet, Daly (1996) discusses
environmental and degradation of the planet in terms of releases of energy having an effect
because of the laws of thermodynamics. Daly (1996) outlines how the earth is energy open
(with light energy coming from the sun) yet materially closed. From this base Daly (1996)
6

It could be argued that the embrace of ANT requires the user to also embrace a new set of beliefs and views, i.e. a new paradigm. Thus
scholars asking for a new paradigm and scholars asking for the embrace of ANT are perhaps asking for the same thing.
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outlines the first and second law of thermodynamics (see Figure 3), using the second law to
outline how environmental degradation is effectively an increase in entropy. Whereby an
increase in waste is essentially an increase in entropy and as a consequence if one takes low
entropy inputs (fossil fuels for example) and releases the energy from them, high entropy
wastes are realised. Daly (1996) also argues that an increase in the entropy of a system can
only be offset by the importation of low entropy sources (for example sunlight) that convert
the high entropy wastes back to low entropy matter. If the release of high entropy wastes is
faster than the rate that they can be converted back to low entropy status then a change to
the system is realized; with the change being exacerbated if the systems that help to realize
the conversion back (from high to low entropy) are eroded because of other system changes.
Daly (1996) develops the argument by discussing Net Primary Production (NPP). NPP is the
amount of solar energy captured in photosynthesis by plants less the energy used in their own
growth and reproduction. Daly (1996 citing Vitousek et al. 1986) states that 25% of NPP
from both the oceans and terrestrial surfaces is appropriated by humans, with this figure rising
to 40% if only terrestrial surfaces are considered and that this appropriation is increasing7 and
as such environmental degradation (for example; species loss, biodiversity loss, habitat loss) is
occurring.
1. The first law of energy states that the quantity of energy is conserved
and the conservation of energy drives the creation of matter. (Boisot
and McKelvey, 2010; Tilley, 2004)
2. The second law concerns the quality of energy whereby the ability to do
work is not preserved. Systems tend to deteriorate and increase entropy
(Boisot and McKelvey, 2010; Tilley, 2004).
Figure 3: First and Second Laws of Thermodynamics

While viewing the earth as an energy system subject to the laws of thermodynamics
can be used as an explanatory framework for environmental degradation, numerous authors
(for example; Adams, 1975, 1982, 1988; Daly, 1996; DeLanda, 2000; Heinberg, 2007;
Odum and Odum, 2006; White, 1943) also use energy as a theoretical medium to explain
societal developments. One of the earliest examples is offered by Leslie White in 1943. White
(1943) argues that “everything in the universe may be described in terms of energy” (ibid, p.
335) and because “culture is a kind of behaviour. And behaviour...maybe treated as a
manifestation of energy” (ibid, p. 335). Then all phenomena including cultural “phenomena lend

7

A more recent study estimates that humans appropriate between 10% to 55% of terrestrial net primary production (Rojstaczer, et al.,
2001).
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themselves to description and interpretation in terms of energy” (ibid, p. 335). Building on this
premise White (1943) develops her thesis to argue that;

‘Culture develops when the amount of energy harnessed by man per capita per year is
increased; or as the efficiency of the technological means of putting this energy to work is
increased; or as both factors are simultaneously increased” (ibid, p.338).
However it should be noted that in discussing and elaborating on her thesis, White (1943) is
loose with her use of the term ‘culture’. At the beginning of her paper she alludes to culture
including music making, however, as the article develops it becomes clear that what she is
discussing is actually complex, technological civilisations.8 White (1943) develops a grand
narrative through the article to argue that various stages of energy harnessing (agriculture,
animal domestication, fire, water, coal and oil) have allowed civilisation to develop from Roman
through to current times. With limits being placed on the development of civilisations through
the arc of time (for example, Egyptian and Roman civilisations) because those civilisations did
not find technologies to harness greater magnitudes of energy, for example oil and thus they
stalled and ultimately floundered. White (1943) also argues “culture will cease to advance”
(ibid, p.350) unless humans can harness more and more energy per capita. And to this end
White (1943) postulates that we may ultimately harness the energy of the sun because, as
she outlines at the time of writing her article, enough light energy falls on 200 square miles of
the “Mojave Desert to supply the present needs of the United States” (ibid, p. 351).
While the language White (1943) uses shows its age and is of its time, her central
thesis that the ability of humans to harness increasing amounts of energy to enable more and
more complex civilisations to emerge has persisted both before and after her 1943 article. For
example White (1943) argues that her ideas are essentially the same as anthropologists from
decades earlier; Tylor (1916) and Morgan (1877). While more recently that energy is key to
the development of societies and civilisation has been advanced by for example: Adams (1975,
1982, 1988), DeLanda (2000), Odum and Odum (2006) and Heinberg (2007). DeLanda
(2000) and Heinberg (2007) develop a similar argument to that of White (1943) regarding
improved and increased energy harnessing allows the creation of urban centres, global trade,
transport systems and modern industry. Like White (1943) both authors attribute increases
rates of extraction of fossil fuels as fuelling the growth in industrialisation over the last 200
years.9 Alternatively Adams’s (1975) thesis focuses on how domains and levels of power
expand as constituents of the social system assume greater control over energy resources.
While his 1982 work explores how British society developed between 1870 and 1914 with
his central thesis being the same as White’s (1943) “human society can expand and become
8

Ingold (1990) dismissed White’s (1943) thesis as bizarre because at the heart of the thesis there is “confusion between thermodynamic
processes dealing in units of energy and semiotic processes” (Ingold, 1990, p. 386) that deal in meaning. However this dismissal only holds if
culture is considered in narrow terms rather than as highlighted White’s (1943) equating of culture with civilisation.
9
A thesis also shared by all the authors cited as discussing the impact of energy.
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more complex only in some direct relationship to the amount of energy it consumes” (Adams,
1982, p. ix). Howard T Odum’s work has explored this same thread and his work has been
précised as being a “search for systems principles within natural dynamics and their application
to human society” (Ulgiati, 2004, p. 248). For example, H T Odum has been cited with regard
to influencing and enabling the understanding of the Brazilian economy as flows of energy
(Philomena, 2004). In addition he has been credited as developing new laws of energy (Tilley,
2004) in particular a reformulation of Lotka’s principle (the maximum power principle)10 to
“systems prevail that develop designs that maximise the flow of useful energy” (Tilley, 2004,
p. 121 citing Odum, 1994, p.6).11 While more recently Howard T Odum and Elisabeth C
Odum (2006) developed a blueprint for society a ‘prosperous way down.’ A blueprint that
offers a pathway for society to move from its currently unsustainable system of high growth
and high energy use to a system of less growth and less energy use (Odum and Odum, 2006).
What is common across all the exponents of energy as central explanatory device for is
that they conceive of “societies not as equilibrating but as dissipative structures – as systems
that function solely to dissipate the energy they take in...[that are also]... unstable in that they
change or disintegrate as the energy input varies or ceases” (Dummond, 1984, p. 443).
Further the use of energy as an explanatory device allows the discussion of society as a natural
process subject to natural selection to come to the fore. Especially if Odum’s (1994)
reworking of Lotka’s principle is accepted: as society becomes more complex it is adhering to
“natural selection... [processes which operate]... to increase a system’s mass, the rate of
circulation within it, and the total flux of energy, so long as energy and matter are available”
(Dummond, 1984, p. 443). Likewise what also unifies these theses is a reductionism regarding
the human, in so much as humans are merely considered to be energy convertors (Adams,
1975, 1982, 1988; Chambers, 1977; DeLanda, 2000; Odum and Odum, 2006; White,
1943).
This reduction of the human to an energy convertor and societal development being an
‘energy grab’ has been criticised as overly reductionist and resting on “confusion between
thermodynamic processes dealing in units of energy and semiotic processes” (Ingold, 1990, p.
386)12. In particular it is self evident that considering humans merely as flows of energy and
energy convertors under socialises us and reduces us to simple input output processes.
Further it downplays any one individual’s subjectivism and social and normative intentions are
10

Lotka developed Darwin’s evolutionary law (natural selection) into a general energy law whereby maximization of power for useful purposes
is the criterion for natural selection (Tilley, 2004 citing Odum, 1971)
11
Tilley (2004) also outlines two other laws developed by HT Odum. A fifth law “energy flows of the universe are organised in an energy
transformation hierarchy. The position in the energy hierarchy is measured with transformities” (Tilley, 2004, p. 122 citing Odum, 1996,
p.16). A sixth law “Material cycles are hierarchically organised in a spectrum measured by emergy per mass that determines mass flows,
concentrations, production processes, and frequency of pulsed recycle” (Tilley, 2004, p. 122 citing Odum, 2000, p. 246)
12
While there is a reductionism in using energy as a central explanatory for society, a reductionism that arguably favours the triumph of
natural over social sciences, it is also a reductionism that cannot be denied at the most basic level humans need energy to continue to operate,
we are bound into out materiality (Bateson, 2002). The purpose of this paper is not to feed that debate. Rather the purpose of this paper is
to explore whether the use of energy as a lens through which to explore organisations in particular can be of any use, particularly within a
wider frame of sustainable development.

Sustainable development and project valuation: A data programming approach | 8

lost because a human is reduced to merely being a puppet of physics and thermodynamic laws.
However while the reductionism can be viewed as collapsing what might be typically deemed
social science into being a natural science the use of energy as an explanatory device does
allow a monism to prevail as opposed to a dualism. An advantage of this monism is that it does
not split the world into two houses of society and nature. Consequently with reference to the
earlier discussion in this paper regarding the challenge of sustainability and understanding
moving towards recognising that there is no separation between humans and nature and in
turn enabling a move away from a fractured epistemology (Gladwin, et al., 1995). Theses
centred on energy enable the understanding that sustainable development is advancing
because they observe a monism and inherent connectivity. As such while an energy thesis may
be reductionist and under socialising of humanity, it does allow a unified theoretical link
between the domains we might typically cite as being separate, humans and nature. Further
these separate domains are now conflated and not separate and they can both be treated as
operating to a maxim regarding energy dissipation and Odum’s (1994) reworking of Lotka’s
principle. If these laws are accepted a final criticism of the reductionism associated with all
being energy flows might be that the theoretical scheme is partial and one sided. However this
is a criticism that can be levelled at all theoretical lens and is thus unavoidable (Morgan, 2006)
as humans do not have an Olympian high ground from which to observe phenomena (Tsoukas,
1993)
4. Organisations through an energy lens
Numerous definitions of an organisation are offered in the literature for example; “special
purpose social collectives whose activities are informed by the interests of organisational
participants” (Egri & Pinfield, 1999:225); “a social device for efficiently accomplishing through
group means some stated purpose” (Katz & Kahn, 1966:16). What binds definitions of
organisations is that organisations are collectives of people that those individuals use “to shape
the future according to their individual and/or collective imaginations” (Sarasvasthy,
2004:522). Thus while the actions and effects of organisations are anchored in the particular
paradigms held by organisational participants (for example see: Egri & Pinfield, 1999;
Kornberger, et al., 2006; Katz & Kahn, 1966; Laughlin, 1991; Morgan, 2006; Shafritz & Ott,
1992). What is also irrefutable is that the human participants, notwithstanding the production
processes, require energy to continue, all is bound into materiality (Bateson, 2002).
Consequently when viewed through the lens of energy a consideration arises as to how to
understand an organisation. Using an energy lens an organisation can be considered as a
concentration of, concentrator of and director of energy. In particular a concentration of
energy convertors (humans) who sell their surplus energy to enable the pursuit of the
organisation’s goals. The surplus energy being used to either produce a service or enable the
redirection of other forms of potential energy to customers, suppliers and or other
stakeholders. Further the organisation receives money in return for redirecting and or
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harnessing energy flows and this in turn facilitates the organisation’s ability to continue to
concentrate and redirect energy in whatever form that energy maybe (for example, people or
natural resources).
To borrow from the central thesis regarding energy and societies offered previously,
organisations could be considered “as dissipative structures – as systems that function solely
to dissipate the energy they take in [that are also] unstable in that they change or disintegrate
as the energy input varies or ceases” (Dummond, 1984, p. 443). Further given one of the
central assumptions of Western economies is a fundamental belief in continual growth (Daly,
1996; Devereaux Jennings and Zandbergen, 1995; Gladwin, et al., 1995; Shrivastava, 1995a,
b, c). It could be argued this belief in growth is a form of Odum’s (1994) reworking of Lotka’s
maximum power principle or in short natural selection writ large, whereby organisations
continually increase in size because they are energy systems and energy systems always
attempt to “increase [their] mass, the rate of circulation within it, and [their] total flux of
energy, so long as energy and matter are available” (Dummond, 1984, p. 443). Taking this
further, strategy could be seen as a function which intends to identify and exploit new energy
niches that have not yet been appropriated. Also with an energy lens large corporations of
many thousands of individuals could be surmised as being bureaucratic because they have to
be. They have a large amount of energy (people) to harness and direct and such rules are
necessary because concentrations of energy are also inherently dangerous. Consider an
analogy to elucidate this point, a furnace or nuclear power station (both concentrations of
energy) is inherently dangerous unless they are closely managed and regulated !
In sum the simplistic point being made is that an energy lens facilitates new
understandings of organisations and in so doing it may also facilitate new solutions and
theories. Further when considered within a sustainability frame and energy use causing
environmental degradation, an energy lens may enable us to find areas of synchronicity
between the earth as an energy system and the organisations that are part of that energy
system. In so doing this may enable more sustainable, less entropy accumulating organisational
solutions and strategies to be identified. For example the call made by Benyus (1997)
regarding biomimicry and processes and systems use ambient forms of energy (sunlight, wind)
as opposed to high temperature energy sources as facilitated by burning fuels could be
pursued.
5. Summary
This paper began by outlining the challenge of sustainable development and highlighting how
the concept challenges our core understandings – our ontology and epistemology. In building
this challenge the paper outlined how core to the sustainable development debate is
recognition of connectionist ontology (Boisot and McKelvey, 2010) and a move away from a
fractured epistemology (Gladwin, et al., 1995) that does not separate the world into two
houses of humans and nature. Two alternative solutions for how to achieve this move in
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understanding were briefly discussed including one a move away from anthropocentric
paradigms towards more ecocentric paradigms and two, as an alternative again, the embrace
of Actor-Network Theory. However, rather than linger on these alternatives the use of energy
as a theoretical lens through which to observe phenomena was offered as a third way. To
elucidate the viability of energy as a theoretical lens it was outlined how the use of energy and
the application of thermodynamic laws have been used as an explanatory device for both
environmental degradation and the development of complex civilisations by numerous authors
(for example see; Adams, 1982; Daly, 1996, White, 1943).
After outlining the central thesis of the protagonists of energy as a theoretical
explanatory device, the appropriateness of it with regard to the sustainable development
debate was offered, with that appropriateness resting on the inescapable that all in the
universe is ultimately a manifestation of energy, as indicated by Einstein’s famous equation
(E=mc2). Thus energy enables all to be treated equally and as existing within a monism as
opposed to a dualism that is informed by modernistic understandings. From there the paper
considered organisations as forms of energy and offered a view that perhaps organisations are
concentrators, harvesters and distributors of energy. It was outlined during this discussion
that while criticisms could be levelled at these considerations, for example an energy lens
under socialises humans, this is perhaps a difficulty of all theoretical lens in that they only
enable a partial understanding (Morgan, 2006). Notwithstanding this partiality, the key point
of the paper was summarised as; in offering an energy lens new understandings may be
enabled. Understandings that may facilitate more sustainable outcomes as energy as an
explanatory device unifies, it does not split the world into a dualism. In this regard, the key
point of the paper was reached, in so much as the value of this paper is not what it proves but
rather what is suggests (Fiol, 1989).
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