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Abstract

This article makes the critical role that the construct of energy plays in motiv-
ation research and reviews six literatures related to human energy in a work
context: (1) conservation of resources, (2) attention restoration theory, (3)
ego-depletion theory, (4) energetic activation, (5) interaction ritual chain,
and (6) self-determination theory. We clarify definitions of human energy,
show how they are related to constructs like flow, motivation, and resources,
and show how ideas related to energy can be integrated across these literatures.
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We use the literatures to build and integrative model of human energy in
organizations. The model captures the dynamics of human energy, demon-
strates how energy can be both a scarce and an abundant resource, integrates
resources and resourcing into the model, and how motivation needs to account
for the creation of resources as well as the use of resources. We also use the
model to provide insights into important future research in this area.

Introduction

In a recent interview, the Chairman of Domino’s Pizza and athletic director at
the University of Michigan was asked what he most looked for in hiring the
best leaders. His response was that he looks for people with positive energy
(Brandon & Davis-Blake, 2011). In a related example, when asked how he
knew if a new venture was likely to be successful, a venture capitalist remarked,
“I see what kind of energy I experience when I first walk into the firm”. Claims
like these by people who have significant influence on the design, funding, and
operation of organizations demonstrate the value placed on human energy as a
requisite condition for individual and organizational performance. In fact,
when one peruses popular books, articles, and websites, people often make
claims about how crucial energy is for personal and work performance.
Loehr and Schwartz (2003) speak of a “human energy crisis”, claiming that
the many demands organizations face contribute to the depletion of human
energy at work. Indeed, energy management is a recurring theme on Oprah
Winfrey’s websites, where her columnists frequently write about emotional
and spiritual energy at work. Clearly, energy is a factor that influences
human activity and decision-making in organizations, but what do prac-
titioners really mean by energy? Is this a colloquial term for motivation?
Can the academic literature provide more conceptual clarity?

Unfortunately, it does not. Social scientists and philosophers have used the
term energy, and its synonyms, in different and sometimes incompatible ways
for hundreds of years. For example, Aristotle used the term “energeia” to
describe the activity which fuels one’s potentiality (Witt, 2003). Freud articu-
lated how people continuously generate what he calls psychic energy to fuel
the mind and in turn accomplish tasks (Harding, 1973; Rieft, 1979). Jung
regarded psychic energy as a basic life force which would manifest itself as
needed for daily life functions (Harding, 1973). And Durkheim (1954
[1912], p. 91) saw energy as a dimension of one’s sentiments, pointing out
that “sentiments born and developed in the group have a greater energy
than purely individual sentiments”. Energy plays an important role in how
each of these scholars develop their theories, but the word itself is often used
loosely and applied in different ways to different domains of activity.

Recent scholarship shows a similar confusion. Some scholars use the term
energy to refer to the literal bodily resource of glucose in the bloodstream
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that enables people to have the willpower to exert self-control (e.g. Baumeister
& Tierney, 2011; Gailliot & Baumeister, 2007). Other scholars define energy as
the attention that people invest in work (Kaplan, 1995; Kaplan & Kaplan,
1989), an affective experience like vitality (e.g. Collins, 1981; Ryan & Deci,
2000; Thayer, 1989) or a kind of disposition (Peterson, Park, Hall, & Seligman,
2009). Even when scholars use similar definitions, they often make different
assumptions about how energy works, such as whether it is a scarce resource
or an abundant one. Clarifying and understanding these definitions and
assumptions is critical if scholars are to learn from the different streams of
research being conducted on this topic and if practitioners are to make
informed decisions about what role energy does and should play in the
design, funding, and operation of organizational activities.

Ultimately, the clarification and integration of the definitions, assumptions,
and operations of human energy at work is important because it enhances our
understanding of some of organizational behavior’s most central topics,
including, as we discuss in this article, motivation. Motivation scholars often
link or even equate motivation and energy, defining motivation as “the
energy a person expends in relation to work” (Pinder, 1998, p. 1) or as “an
unobservable force that directs, energizes, and sustains behavior over time
across changing circumstances” (Diefendorff & Chandler, 2011, p. 66). Motiv-
ation captures people’s decisions about how and in what activities to expend
their energy (direction), how much energy to expend (intensity), and for
how long (persistence) (Pinder, 2008), which explains, in part, why the study
of human energy has been of such interest to organizational scholars in the
past decade (e.g. Cross, Baker, & Parker, 2003; Feldman & Khademian,
2003; Jansen, 2004; Kark & Carmeli, 2009; Quinn & Dutton, 2005; Sonnentag,
2003). Energy and motivation are, of course, different but related constructs,
and by clarifying the definitions, assumptions, antecedents, and consequences
of human energy at work, scholars can address fundamental issues in motiv-
ation scholarship as well as research on energy.

One problem of recent interest to motivation scholars that a clarification
and integration of research on human energy could help them grapple with
is the question of how and why motivation changes over the course of activities
(Diefendorff & Chandler, 2011). The integrative model that we build from a
review of the research on human energy helps address this question by
suggesting that motivation may be a function, in part, of the creation of
work-related resources—where resources are defined as anything that actors
can use to enact a schema (e.g. Feldman, 2004; Feldman & Worline, 2011;
Orlikowski, 2000). The idea of resource creation, as will be shown, helps to
clarify and integrate, and also to introduce dynamism into a model of motiv-
ation. Motivation research takes seriously the idea that motivation can be
understood, at least in part, as the expenditure of resources (e.g. Vancouver,
More, & Yoder, 2008), but has yet to consider the idea that people can also
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create resources as they engage in motivated activity. The creation of resources
during motivated activity alters some of the fundamental equations of the
motivation literature, suggesting that these should be dynamic rather than
static. We propose a dynamic model of this process. This model provides an
explicit explanation for the ebbs and flows of energy at work that scholars
have only included implicitly in energy research so far (e.g. Baumeister,
Gailliot, DeWall, & Oaten, 2006; Fritz & Sonnentag, 2006; Jansen, 2004).
This model can explain virtuous and vicious cycles, growth, collapse, equili-
brium, oscillation, and other dynamics as well.

A dynamic model of human energy in organizations also makes it possible
to address another problem in the energy literatures: conflicting assumptions
about the scarcity (e.g. Freud, 1961) or abundance (e.g. Durkheim, 1954
[1912]) of human energy. Researchers have provided evidence for both per-
spectives. For example, scholars who study recovery (e.g. Sonnentag, 2003)
assume that work drains people’s energy reserves; so they study how these
reserves can be regenerated on evenings and weekends. Job insecurity increases
worries that contribute to sleep disruption and higher levels of resource
depletion (Sonnentag, Binnewies, & Mojza, 2008). Jobs have become more
complex and interdependent with others (Griffin, Neal, & Parker, 2007),
which requires more executive function, a key mechanism that depletes
human energy (Baumeister, 2002). Cross et al. (2003) show how networks of
human relationships drive the energy that people feel at work, and warn
especially of the “de-energizers” that people encounter at work. At the same
time, other scholars see energy as reflective of interest in one’s work (e.g.
Marks, 1977; Ryan & Deci, 2000) and therefore assume energy to be abundant
rather than scarce. For example, activity can be sustained for long periods
without eating when interest is high (Marks, 1977), energy is found to be con-
tagious to others (Barsade, 2002), and people seek out repeated interactions
with those who are “energizers” (Baker, Cross, & Wooten, 2003; Collins,
1993). A dynamic model of human energy can explain how both of these per-
spectives can be true, and how one perspective may be more prevalent than the
other in some circumstances because of endogenous changes in the influence of
some aspects of a human system relative to others.

This article begins by looking across the interdisciplinary literatures on
human energy to articulate two fundamental definitions of energy, distinguish
them from related constructs including burnout, flow, and motivation, and
discuss the assumptions that are necessary to build a model of human
energy at work. Once this groundwork is laid, each of the six literatures relating
to human energy is reviewed. From key findings of each literature, we build a
model of human or intra-individual energy which captures the dynamics of
human energy over time in a work context." We close the paper by articulating
some important directions for future research.
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Definitions and Distinctions of Human Energy

Definitions

A review of research on human energy reveals that sometimes definitions of
energy are not explicit and that there is little cross-citation across literatures.
As a result, scholars often use different terms to mean something similar or
the same terms to mean different things. Synthesizing across these literatures,
two core definitions of energy can be identified (see Figure 1 to see how the two
definitions interrelate and are related to other energy-related ideas).

Physical energy. The first definition of human energy comes from the phys-
ical and biological sciences. It is “the capacity to do work”, where work is a
product of the force that is exerted on an object and the distance it moves.
Physical energy can manifest as potential energy (energy that is available but
unused) or kinetic energy (energy that an object has because of its motion).
In humans, physical energy is stored as potential energy in the chemical
bonds that make up glucose or adenosine triphosphate (ATP) (Brown,
1999). This potential energy is then transformed into kinetic energy as the
bonds of these complex chemicals are broken and new, simpler chemicals
are formed (Brown, 1999). Actions that expend physical energy can be either
intentional (e.g. conscious thought, deliberate locomotion, mindful conversa-
tion, and active listening) or unintentional (breathing, the pumping of the
heart, unconscious thought, and automatic response). Thus, physical energy
is what enables individuals to move, to do, and to think.

Some scholars explicitly examine the role that physical energy plays in
human behavior through manipulations such as the intake of food or
through the measurement of blood glucose (e.g. Gailliot & Baumeister, 2007;
Gailliot et al., 2007). Research that explicitly measures physical energy is rela-
tively uncommon, most likely because it requires physiological intervention

Resources
Anything that allows an
actor to enact aschema

Other Resources Human Energy

Energetic Activation Physical Energy
The subjective component of bio- The capacity to do work
behavioral system of activation experienced
as vitality, vigor, enthusiasm, zest, etc.

Emotlom{l 'Energy, Mental Potential Energy Kinetic Energy
Energy, Spiritual Energy, etc. Glucose, Adenosine Action
Colloquial terms, best understood as Triphosphate

“the energetic activation | feel for
engaging in a specific kind of action”

Figure 1 A Hierarchy of Energy Constructs.
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(e.g. a blood test). More commonly, research assumes physical energy or
attempts to measure physical energy through subjective means. For example,
some scholars refer to physical energy (implying chemicals in the human
body) in their theoretical development (e.g. Hobfoll & Stokes, 1988; Kaplan
& Kaplan, 1989), but the research that tests these theories tends to use
Likert-scale-based subjective assessments of research participants’ energy
(e.g. Hobfoll & Shirom, 2001). The assumption that physical energy can be
assessed with subjective measures may seem appropriate because the degree
to which people feel energized often corresponds with the effort they exert.
The correlation between physical energy and subjective energy is less than
one, however. Even tired people can push themselves to exert more physical
energy, and those who have plenty of potential energy may not exert much
effort (Marks, 1977). This suggests that a separate construct is needed to
account for the degree to which people feel energized.

Energetic activation. Scholars use the phrase energetic activation to describe
the degree to which people feel energized. Energetic activation is also referred
to as energetic arousal (Thayer, 1989), positive activation (Watson, Wiese,
Vaidya, & Tellegen, 1999), vitality (Ryan & Fredrick, 1997), emotional
energy (Collins, 1981), subjective energy (Marks, 1977), or zest (Miller &
Stiver, 1997; Peterson et al.,, 2009). We use the label “energetic activation”
because (1) the word “energetic” makes the connection to human energy expli-
cit and (2) contemporary psychologists tend to use the word “activation” over
other terms like “arousal”. Phrases like “emotional energy” or “subjective
energy” may also be appropriate, but they can also imply that there are differ-
ent types of energy, a problem that will be addressed shortly.

Energetic activation is the subjective component of a “biobehavioral system
of activation” (Thayer, 1989; Watson et al., 1999, p. 847), experienced as feel-
ings of vitality, vigor, or enthusiasm. It can manifest itself in emotions (feelings
with short durations targeted toward a specific object, event, or person), moods
(longer-lasting, less-targeted feelings), or dispositions (enduring tendencies to
be energetic or not). People experience energetic activation in high-activation
forms of positive affect, such as excitement or enthusiasm, but not in low-
activation forms of positive affect, such as serenity or contentment (Watson
et al,, 1999).

Other uses of the term energy found in the literature. Sometimes, scholars
add adjectives to the word energy to imply that there are different types of
energy, depending on the type of activities that people do, such as mental
energy (e.g. Mayer & Gavin, 2005), spiritual energy (e.g. Ashar & Lane-
Maher, 2004), or social energy (e.g. Seibert, Kraimer, & Liden, 2001). This
may be appropriate for colloquial use, but it is inaccurate and it makes inte-
gration across scholarly work difficult (Saravi, 1999). Energy is not “mental”,
“social”, or “spiritual” per se. Rather, people invest their physical energy in,
or feel energetic activation about, mental, social, or spiritual activities. When
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people say things like “I do not have the emotional energy for that right now”,
they are not making an assessment of how much glucose or ATP their body has
available for emotional activities, but about how much energetic activation they
feel when they think about investing physical energy into an activity that is
likely to involve intense emotion. Humans with adequate nutrition generally
store plenty of ATP for at least a day’s worth of normal activity (Marks,
1977). Such phrases may be appropriate for everyday use, but in scientific
studies, if language like this is not handled carefully, it promotes confusion
between physical energy and energetic activation and incorrectly implies that
different types of energy are used in different types of activities.

Relationships to Other Constructs

Physical energy and energetic activation are related to constructs such as
burnout, flow, motivation, and resources. For example, burnout is defined as
a psychological state reflecting emotional exhaustion, depersonalization, and
lack of personal accomplishment (Maslach, Schaufeli, & Leiter, 2001). The
emotional exhaustion dimension has the clearest links to our two definitions
of energy. Emotional exhaustion is measured with items including “feeling
emotionally drained”, “feeling used up”, and “feeling at the end of my rope”.
Because of the emphasis on feeling, it is clear that emotional exhaustion is dis-
tinct from physical energy but closely related to energetic activation. In fact,
emotional exhaustion is a state of low energetic activation coupled with a
sense that one is unable to achieve high levels of energetic activation. In con-
trast, a person could feel perfectly capable of achieving high levels of energetic
activation, but not now, not in this activity, or not with these people. In cases
like these, even though energetic activation may be low, people would not
experience burnout because the belief that one is capable of getting energized
about an activity is still present. This sense of being unable to achieve energetic
activation makes emotional exhaustion more specific than just a low level of
energetic activation—it connotes a kind of helplessness.

Flow (Csikszentmihalyi, 1990) is also different from the two definitions of
energy. Flow is the experience of merging one’s situation awareness with the
automatic application of activity-relevant knowledge and skills (Quinn,
2005). Physical energy is required to become and remain aware of a situation
and to apply one’s knowledge and skills to that situation. But, awareness and
application are not the same as energetic activation. In fact, as Csikszentmiha-
lyi (1997) pointed out, the positive feelings associated with flow tend to come
after the flow experience. Indeed, the experience of flow at work has been
linked to feeling more vigorous after work (Demerouti, Bakker, Sonnentag,
& Fullagar, 2012). During the flow experience, people seldom have any cogni-
tive space to pay attention to how they feel in the moment. Flow itself is an
experience of investing all of one’s conscious attention into staying aware of
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an unfolding situation while simultaneously responding to that situation auto-
matically, fluidly, and skillfully (Quinn, 2005).

The concepts of motivation and resources are more closely aligned with
the two definitions of energy. In fact, some scholars equate energy with
motivation (e.g. Pinder, 1998) or see energy as a key (or the key) resource
in the motivation process (e.g. Baumeister, Schmeichel, & Vohs, 2007).
There are, however, some important differences between motivation and
the two definitions of energy. Motivation is an umbrella construct that
encompasses the initiation, direction, intensity, persistence, and termination
of effort (Landy & Becker, 1987). Effort, in turn, is a type of kinetic energy.
It is not the only type of kinetic energy that the human body exhibits—invo-
luntary behaviors like the beating of the heart also require the transformation
of potential energy into kinetic energy as well. Thus, one way to think about
motivation is in terms of the potential energy being transformed into kinetic
energy in order to exert effort.

Effort is also related to energetic activation because action tends to be
smooth and fluid when people experience it (Thayer, 1989). Energetic acti-
vation can increase the level and duration of effort that people invest in
activities (e.g. Marks, 1977). People can, however, feel energized without
investing any effort or engage in effort that they do not feel energized about
(often referred to as self-control or willpower; Baumeister, Bratslavsky,
Muraven, & Tice, 1998). Even so, people are likely to invest effort more
eagerly and efficiently into activities for which they experience energetic acti-
vation (Baumeister et al, 2006; Marks, 1977; Moller, Deci, & Ryan, 2006;
Thayer, 1989).

Some motivation scholars define effort in terms of the resources that a
person invests into an activity, where energy is one type of resource that
people can invest (Baumeister et al., 2007), along with other indicators such
as time (e.g. Vancouver et al, 2008) and attention (Kanfer & Ackerman,
1989). Physical energy is but one of many types of resources that can be invested
when effort is exerted. Energetic activation may also be viewed as a resource
because it is a means for broadening thought-action repertoires (Fredrickson
& Branigan, 2005), which in turn can create new or additional resources
through affect-driven actions like play, relationship building, or exploration
(Fredrickson, 1998b; Fredrickson, Cohn, Coffey, Pek, & Finkel, 2008).

In these ways, we can see important differences and/or relationships
between our two types of energy and burnout, flow, motivation, effort, and
resources. Because both types of energy are types of resources, and because
organizational scholars are offering new insights into the nature and role of
resources (Feldman, 2004; Feldman & Worline, 2011) as well as into energy,
and because the inclusion of resources into a model of human energy makes
that model more parsimonious, we make resources an important building
block in our integrative model of human energy.
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Energy as Resources: A Building Block in an Integrative Model of Human Energy at
Work

Each of the literatures that examine human energy addresses, implicitly or
explicitly, the concept of resources in one way or another, which suggests
that resources should be a central part of a model of human energy and motiv-
ation. If resources are to be a building block in this model, then we must be
clearer about defining resources.

Historically, organizational scholars have viewed resources as material or
symbolic entities that individuals seek to possess because of the entity’s
inherent value (Barney, 1991; Eisenhardt & Martin, 2000; Pfeffer & Salancik,
1979). In the past decade, scholars have begun to view this definition as
limited because individuals are often resourceful in using objects, properties,
or relationships in ways that were unexpected or unintended (Orlikowski,
2000), and the usefulness of resources, therefore, has more to do with how
those resources are used in practice (Feldman, 2004). This suggests a more
expansive definition of a resource as “anything that allows an actor to enact
a schema” (Feldman & Worline, 2011, p. 630), where a schema is a cognitive
framework that people use to organize their understanding of a situation.
Actors engage in resourcing when they put potential resources (which may
include a much broader array of material and symbolic objects than is typically
considered) into use. Thus, resources are defined by their use rather than their
innate characteristics, which means that resources can be created more often
than we typically assume. This resourcing depends as much on the creativity
and agency of the users as it does on the quantity of resources a person has
access to. For example, Feldman and Worline (2011) suggest that while
bread is the ingredient that is most typically included with meat to make meat-
balls, bread, olives, or hummus are all potential resources that can be used to
create meatballs, and they only become resources when actors realize they can
put them into use and do so.

The fact that resources can be created more often than we typically assume
does not mean that anything can be a resource or that there are no limits to the
resources that can be created. One important limitation to resourcing is the
schema, or frame, that an actor uses a resource to enact. Returning to the meat-
ball example, Feldman and Worline (2011) suggest that shards of glass, pellets
of metal, or rat poison do not contribute to a schema of cooking edible food
and therefore are not potential resources. Bread, olives, and hummus are all
potential resources, but one or more of them only become resources (or,
more particularly, resources-in-use) if they are actually used to make meatballs.
In most cases, bread crumbs are the only resource that gets put into use when
cooking meatballs, while hummus and olives remain potential resources.

Potential resources versus resources-in-use. The distinction between poten-
tial resources and resources-in-use is relatively new. This distinction is
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similar to the distinction between potential energy (a potential resource) and
kinetic energy (a resource-in-use). This similarity may be a reason for why
organizational scholars invoke energy metaphors in their theories of resources.
For example, Katz and Kahn (1978) called resources “energic”, and Feldman
argued that resources “energize” schema (Feldman, 2004). Understanding
how resources energize schema—and how energetic activation contributes to
the production of resources (Fredrickson, 1998a)—is critical for building an
integrative model of energy in organizations. In fact, this reciprocal influence
between energetic activation and resources suggests a need for a model of
human energy that can account for reciprocal causation and change over time.

Resources energize schema, at least in part, because the more resources
people have that are relevant for the schema they are trying to enact, the
more they feel energetic activation when they think about enacting that
schema (Hobfoll & Stokes, 1988; Kaplan & Kaplan, 1989). In other words,
when people have relevant resources, they feel more “eager to act and
capable of acting” (Quinn & Dutton, 2005, p. 36). Further, energetic activation
felt toward a specific activity or schema tends to lead individuals to act, trans-
forming their potential energy into kinetic energy, thereby energizing those
schemas with action (Marks, 1977; Moller et al., 2006; Thayer, 1989). Resources
energize schema, then, by increasing energetic activation and by transforming
potential energy into kinetic energy.

We model potential energy (ATP and glucose) as a type of resource within
the broad category of potential resources, rather than as a separate and distinct
construct. We do so because (1) physical energy is one of the many resources
invested when effort is exerted (Diefendorff & Chandler, 2011), (2) it can be
difficult to distinguish, when engaged in the practical considerations of empiri-
cal research, from time, attention, or other resources-in-use (e.g. Vancouver
et al,, 2008), and (3) the limiting factor for whether or not energy is invested
in activities is not the availability of glucose/ATP, but whether or not a
person feels energetic activation for those activities (Marks, 1977; Moller
et al,, 2006; Thayer, 1989). Thus, physical energy works exactly as Orlikowski
(2000) and Feldman (2004) describe resources in general: potential energy
becomes a resource as it is used (and only as it is used) in practice, by trans-
forming it into action. Physical potential energy (e.g. glucose or ATP) is thus
a potential resource while physical kinetic energy (manifested as thinking,
communicating, and behaving) occurs when people engage in resourcing or
in putting resources to use. Thus, in our model, we use the variables “potential
resources” and “resources-in-use” instead of “potential energy” and “kinetic
energy” because potential and kinetic energy are included within these
broader resource categories and these resources behave in the same way that
physical energy would, were it to be modeled separately.

Energetic activation, like physical energy, can be used as a resource (e.g.
Quinn & Dutton, 2005), but it also serves other functions, and thus becomes
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both an important explanatory mechanism and a measurable outcome in our
model. It is also the key variable that we can track in terms of explaining pat-
terns of energy that people experience over time. Therefore, when integrating
previous research into a single model, we include energetic activation as a dis-
tinct construct, separate from resources.

An Integrated Model of Human Energy at Work: Drawing Insights from Six
Literatures

Six literatures on human energy were identified by searching organizational
and social science databases using the term energy and its synonyms, including
energetic activation, vitality, vigor, engagement, zest, and enthusiasm, as well as
terms relating to the absence of energy such as fatigue and exhaustion.> Scho-
lars who study human energy in psychology, sociology, kinesiology, and organ-
izational studies were also asked for recommendations. Based on this search,
six literatures, summarized in Table 1 were identified for review: conservation
of resources (CoR) theory, attention restoration theory (ART), ego-depletion
theory (EDT), energetic and tense activation, interaction ritual chain (IRC)
theory, and self-determination theory (SDT). For each literature, Table 1
describes the definitions/measures of energy used in the literature, whether
the literature assumes scarcity or abundance of human energy, and central
theoretical and empirical insights.

Each of these literatures is discussed in the sections that follow. Looking
across these literatures, many examples of reciprocal causation can be found.
For example, CoR theory suggests that resources are depleted when people
put them into use to meet job demands, and EDT suggests that people alter
the effort they put into obtaining resources for use to reflect changes in
demands. We account for this reciprocal causation by including feedback
loops in the model (Weick, 1979). Feedback loops imply a dynamic model
(Sterman, 2000), which means that this model could be used to explain
changes in the behavior of variables over time. Therefore, after we extract key
findings from each literature and use them to flesh out constructs, relationships,
and loops in the model, we also use these loops to explain some typical behavior
we would expect to see in people’s energetic activation at work, including an
explanation of how energy can be both abundant and scarce. A depiction of
the complete model derived from these theories can be found in Figure 2.

Because this model includes feedback loops, it does not have independent
variables or dependent variables. Or, stated another way, any variable in the
model can be thought of as an independent variable and any variable can be
thought of as a dependent variable. The power of a model like this is that it
allows us to explain how these variables change over time endogenously.
Other variables not included in this model may also influence variables in
this model, but other variables are not needed to explain changes: The variables
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Table 1 Summary of Research Literatures
Energy as
scarce or
Literature Definition and measure of human energy abundant Key insights for energy
Conservation of Energy is a subjective experience we strive to retain, Scarce Job demands deplete energy, whereas job resources
resources protect, and build, measured with a 12-item vigor enhance energy
scale
Attention restoration  Energy is a capacity for attentional functioning, Scarce Energy is depleted by directed attention. Energy is restored
theory measured with an attentional function index by exposure to the natural environment
Ego-depletion theory  Energy is glucose, which allows control of the self, Scarce Energy is depleted through self-control activities. Energy
measured by examining glucose in the bloodstream has a biological underpinning—glucose. Use of energy
can be increased through self-control practice
Energetic activation ~ Energy is positive activation, associated most closely Abundant Energy is an affective experience. Energy can be generated
and tense activation ~ with emotions like excitement, enthusiasm, and through mild exercise. Energy can induce creativity (at
interest, and is measured with an adjective checklist individual level), mood contagion (at group level), and
momentum (at org. level). Energy broadens thought and
action repertoires and builds resources. Energy offsets the
physiological impact of tension
Interaction ritual Energy is positive activation associated with feelings of ~ Abundant Energy is generated in social rituals. People like feeling
chain theory enthusiasm and confidence, and measured with energy and seek to recreate activities that will generate
various adjective-based instruments more energy. Repeated activities create social structures.
People avoid interactions that decrease energy when
possible
Self-determination Energy is subjective vitality or a sense of aliveness and Abundant Meeting needs for autonomy, competence, and relatedness

theory

is measured with subjective vitality scale

enhances energy. Performing activities that people find
intrinsically interesting mitigates the depleting effects of
self-control
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Figure 2 An Integrated Model of Human Energy.

and relationships in this model are sufficient to explain a wide range of
dynamic behavior. We will focus, however, on the dynamic behavior of ener-
getic activation because it is a measurable indicator of how a person feels their
overall system of demands and resources is performing. In particular, in the
discussion, we will use the model to explain how specific patterns of change
in a person’s energetic activation are likely to occur.

Literature 1: CoR Theory

CoR is a theory that was developed to explain differences in the ways that
people handle the stressors that they encounter in life (Hobfoll, 1989). The
core idea of this research is that people’s responses to threats can be explained
by the resources they have available to them to deal with stress. In CoR theory,
energy is treated as a type of intrinsic resource known as vigor (Hobfoll &
Shirom, 2001; Schaufeli, Salanova, Gonzalez-Roma, & Bakker, 2002). CoR
scholars measure vigor as a subjective assessment of a person’s physical
strength (e.g. “I feel I have physical strength”), mental acuity (e.g. “T feel I
can think rapidly”), and emotional capacity (e.g. “I feel capable of being sym-
pathetic to co-workers and customers”). While perhaps intending to measure
physical energy (Hobfoll & Shirom, 2001), their multi-prong measures fall into
the trap of assuming that there are multiple types of energy, and these measures
more likely capture the subjective dimension of energetic activation directed
toward physical, mental, and emotional activities. Thus, CoR research fits
squarely in the realm of energetic activation.

CoR theory treats vigor (energetic activation) as scarce. When vigor
decreases, it must be replenished (Hobfoll & Shirom, 2001; Sonnentag,
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Kuttler, & Fritz, 2010; Sonnentag & Zijlstra, 2006). Job demands such as work-
load and goal-disruptive events (Zohar, Tzischinski, & Epstein, 2003) deplete
vigor while job resources such as supervisory and co-worker support
(Demerouti, Bakker, de Jonge, Janssen, & Schaufeli, 2001), social capital
(Carmeli, Ben-Hador, Waldman, & Rupp, 2009), justice (Maslach & Leiter,
2008), the experience of flow at work (Demerouti et al., 2012), and perform-
ance feedback (Schaufeli & Bakker, 2004) enhance vigor. Vigor predicts
increased citizenship behavior and reduced deviant behavior (Little, Nelson,
Wallace, & Johnson, 2011). Salanova, Agut, and Peiro (2005) also found that
more organizational resources (i.e. training, autonomy, and technology)
increased unit-level vigor, which in turn predicted customer service perform-
ance and customer loyalty.

The literature on recovery from job demands (Sonnentag, 2003) draws on
the CoR theory. Recovery researchers examine how employees recover from
job demands during off-work periods, such as vacations (Eden, 1990; Fritz &
Sonnentag, 2006; Kithnel & Sonnentag, 2011; Westman & Eden, 1997),
weekends (Fritz & Sonnentag, 2005), and evenings (Sonnentag, Binnewies,
& Mojza, 2010). Sonnentag and Fritz (2007) identified four dimensions of
recovery experiences that help recover vigor: psychological detachment
from work (ie. no thinking about work during an off-work period;
Etzion, Eden, & Lapidot, 1998; Fritz, Yankelevich, Zarubin, & Barger, 2010;
Sonnentag, Binnewies et al. 2010), relaxation, mastery experiences, and
experiences of control during leisure time. However, research also suggests
that short-term recovery experiences can fade out (Kithnel & Sonnentag,
2011), and a lack of long-term recovery may result in breakdowns of
bodily functions in the long run (Michel, 2012). The citations, methods, set-
tings, samples, findings, and arguments of each CoR paper related to energy
can be found in Table 2.

Key insights for the model. The dominant finding from CoR research is that
the energetic activation that people feel is a function of the job demands that
they face in a particular activity and their resources-in-use. Figure 2 captures
these relationships in four of its variables—resources-in-use, job demands,
the demand-resource discrepancy, and energetic activation—and in the
direct relationships between these variables. Specifically, when people face
job demands, they put resources into use to meet those demands. Both
resources-in-use and job demands contribute to an appraisal of demand-
resource discrepancy (e.g. Baumeister et al., 1998; Carver & Scheier, 1998,
2008; Demerouti, Bakker, Nachreiner, & Schaufeli, 2001; Schaufeli & Bakker,
2004; Tomaka, Blascovich, Kelsey, & Leitten, 1993). The discrepancy
between one’s demands and the resources one is using is calculated by subtract-
ing resources-in-use from job demands at any given moment. Thus, as
demands exceed resources, people feel less energetic activation and as resources
meet or exceed demands, people feel more energetic activation.
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Table 2 Articles from the Literature on CoR Relating to Energy

Author(s), publication year

Demerouti, Bakker,

Nachreiner et al. (2001)

Demerouti et al. (2012)

Fritz et al. (2011)

Kiihnel and Sonnentag
(2011)

Little et al. (2011)

Maslach and Leiter (2008)

Michel (2012)

Method(s)/setting

Cross-sectional survey
Organizational

Diary
Organizational

Cross-sectional survey
Organizational
Longitudinal survey

Organizational

Longitudinal survey
Organizational

Longitudinal survey
Organizational

Ethnographic
Organizational

Samples

Employees from human services, industry,
and transport group from 21 different jobs

Work groups from a variety of organizations

Knowledge workers in professional and
clerical positions

Teachers from German schools

Employees from a large building facilities
and maintenance organization

Employees from business and administrative
services division of a North American
university

Employees from two investment banking
firms

Findings and arguments related to energy

Job resources (feedback, rewards, job
control, participation, job security, and
supervisor support) are positively
associated with work engagement

Feeling of vigor before bedtime is greater
when individuals experience higher levels of
enjoyment at work and higher levels of
detachment at home

Strategies related to learning, to the meaning
of one’s work, and to positive relationships
are related to employee’s energy.

Work engagement increases after vacation,
but job demand after vacation (e.g. pupil
misconducts) contributes to faster fade-out
of beneficial effects

Those who exhibit secure attachment styles
demonstrate greater levels of vigor at work.
Vigor predicts more Organizational
Citizenship Behaviors (OCBs) and less
deviance behavior

Employees with high levels of cynicism move
toward engagement when they consider
their work as fair

Physical body breakdowns starting in year
four and, despite attempts to control their
bodies, employee performance declined.
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Table 2 Articles from the Literature on CoR Relating to Energy (Continued)

Author(s), publication year =~ Method(s)/setting

Salanova et al. (2005) Cross-sectional survey

Organizational

Schaufeli and Bakker (2004) Cross-sectional survey
Organizational

Schaufeli et al. (2002) Cross-sectional survey
Non-organizational
Experience-sampling

Organizational

Sonnentag (2003)

Sonnentag, Binnewies, and
Mojza (2010)

Longitudinal survey
Organizational

Zohar et al. (2003) Experience-sampling

Organizational

Samples

Restaurant work units (three contact
employees and ten customers per unit)

Employees from four different German
companies: an insurance company, a
pension fund company, an Occupational
Health and Safety Service, and a home-care
institution

Undergraduate students from three
European Universities

Employees of six public service organizations

Human service employees

Hospital residents

Findings and arguments related to energy

Bodily breakdown further intensifies after
year six, and employees can no longer
ignore the issue

Work engagement predicts service climate,
which, in turn, predicts employee
performance and customer loyalty

Job resources predict work engagement.
Work engagement predicts turnover
intention

Work engagement is positively associated
with academic performance

Day-level recovery predicts same-day work
engagement, which predicts personal
initiatives and pursuit of learning

High job demands predict lower levels of
work engagement, but psychological
detachment buffers the negative effect of
job demands on engagement

Residents experience more fatigue and
negative emotions following goal-
disrupting events and less positive emotions
following goal-enhancing events when they
also have limited energy resource available
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Literature 2: ART

ART research, proposed by environmental psychologists (Kaplan & Kaplan,
1989), was developed to explain how contact with nature can support the func-
tioning of people’s attention. ART scholars conceptualize energy in terms of
directed attention, which refers to the effort a person puts into focusing atten-
tion and processing information (Kaplan, 1993; Kaplan & Kaplan, 1989).
Directed attention has been manipulated with experimental activities that
require focused attention and is measured with self-ratings (Cimprich,
1993). Attention is therefore a form of effort (kinetic energy)—or resources-
in-use—that can only be exerted by transforming glucose into attention.
Thus, executive functions like inhibiting distractions (e.g. worry, stress, and
unrelated thought) and information processing (like problem-solving which
requires sifting through a vast array of information, much of which is irrelevant
to a solution) can deplete stores of potential energy (Kaplan, 2001).

ART suggests that the energy depleted in executive function activities can
be restored in ways beyond food, rest, and job resources (as found in CoR
research). In ART, directed attention is found to be restored from individual
actions including “being away” (similar to psychological detachment in the
recovery from job demands literature), finding “fascination” (a type of atten-
tion which is assumed to be effortless and intrinsically motivated), and ensur-
ing “compatibility” (engaging in activities that are consistent with one’s
preferences) (Berto, 2005; Kaplan, 2001; Kaplan, Bardwell, & Slakter, 1993;
Korpela & Hartig, 1996; Korpela, Hartig, Kaiser, & Fuhrer, 2001; Kuo & Sul-
livan, 2001; Kweon, Ulrich, Walker, & Tassinary, 2008; Weinstein, Przybylski,
& Ryan, 2009). However, like the CoR theory, ART suffers from a theoretical
confusion between physical energy and energetic activation. Finding fascina-
tion and compatibility does not restore physical energy, but as discussed pre-
viously, it increases energetic activation as well as the efficiency with which
potential energy is transformed into kinetic energy in one’s work.

ART was developed by environmental psychologists, and ART research
conducted in organizations focuses on the impact of the natural environment,
such as the psychological benefits of windowed work settings (Biner, Butler,
Lovegrove, & Burns, 1993). Individuals who have a view of nature reported
fewer ailments than those who had more of an urban view (Kaplan, 1993).
Those with a view of nature, such as those who worked outdoors, also had
more positive feelings about their job and workplace setting including their
work and life satisfaction (Kaplan &Talbot, 1983). And, Leather, Pyrgas,
Beale, and Lawrence (1998) reported that a view of greenery buffered the
effects of job stress on intention to quit and well-being. The citations,
methods, settings, samples, findings, and arguments of each ART paper
related to energy can be found in Table 3.
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Table 3 Articles from the Literature on ART Relating to Energy

Author(s), publication
year
Biner et al. (1993)

Berto (2005)

Cimprich (1993)

Kaplan and Talbot (1988)

Kaplan et al. (1993)

Method(s)/setting
Cross-sectional survey
Organizational

Lab experiments
Non-organizational

Experimental intervention
Non-organizational

Cross-sectional survey
Organizational

Study 1
Content analysis
Non-organizational

Study 2
Cross-sectional survey

Samples

Students, full-time office workers

Undergraduate students

Cancer patients

Employees from a large corporation and

two public agencies

Study 1: Archival data from Insights, a
report of a major study of museum’s
visitors’ attitudes and expectations

Study 2: Museum visitors

Findings and arguments related to energy

Employees use a variety of substitutes (e.g. skylights,
paintings/art, living things such as plants, and panels)
to compensate for the lack of windows in a workplace
setting

After performing a cognitively demanding task,
participants exposed to restorative environments (as
compared to those who were exposed to non-
restorative environments or geometrical patterns)
improved performance on the same task

Women suffering from cancer demonstrate greater
levels of attentional capacity over four time points
after participating in activities that engage
fascination. Women in the non-intervention group
perform less consistently during the same period

Employees working outdoor indicate that their job is
significantly less demanding, feel less pressured, less
frustrated, and less harried

Visiting the museum has a restorative function akin to
being exposed to natural environments. This is
especially the case for those who are already
comfortable with visiting museums on a frequent
basis
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Korpela and Hartig (1996)

Korpela et al. (2001)

Kuo and Sullivan (2001)

Kweon et al. (2008)

Leather et al. (1998)

Ryan, Weinstein, et al.
(2010)

Non-organizational
Cross-sectional survey
Non-organizational

Cross-sectional survey
Non-organizational

Field experiments
Non-organizational

Lab experiment
Non-organizational

Cross-sectional survey
Organizational

Undergraduates

Undergraduates

Urban public housing residents

Undergraduates

Blue-collar workers

Cross-sectional survey, lab  Undergraduates

experiment, experience-
sampling
Non-organizational

Spending time at one’s favorite place is associated with
greater degrees of restoration. Individuals who spend
time at the places they find pleasant also report
greater levels of positive affect than those who spend
time at unpleasant places

Students who describe their experiences at pleasant
places as significantly more restorative than students
who describe their experiences at unpleasant places

Residents assigned to apartments with nearby nature
demonstrate significantly lower levels of aggression
and violence than individuals who live in barren
conditions. Mental attentional fatigue fully explains
the relationship

Individuals working in office environments with
aesthetically engaging art posters experience
significantly less stress and anger in response to task
frustration

View of natural sceneries (e.g. trees, vegetation, and
plants) buffer the negative effect of job stress on
intention to quit and general well-being

Being outdoors is associated with greater presence of
natural elements, which is associated with greater
degrees of subjective vitality
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Key insights for the model. ART contributes a number of insights. It focuses
on one type of effort—the directed attention for executive functioning like
information processing. Like the CoR theory, ART focuses on energy as a
scarce resource which must be restored through strategies including exposure
to nature. Other literatures allow for more types of effort beyond attention and
suggest introducing similar relationships into a model of energy at work.
Therefore, we do not suggest additions to the model until after the next litera-
ture we review.

Literature 3: EDT

The energetic activation that employees feel, according to the CoR theory, is a
product of the job demands they face and the resources they use to meet those
demands (Demerouti, Bakker, Nachreiner et al. 2001). Sometimes, however,
people do not want to do the work required to meet job demands. In cases
like these, people must exercise willpower, or self-control, to perform work.
Self-control is the focus of EDT (Baumeister et al., 1998), which was developed
to understand what self-control is and how it works.

EDT examines the impact of self-control on human energy (Baumeister
et al., 1998). Self-control occurs when people perform “deliberate, conscious,
controlled responses” that are not a person’s first inclination, and are there-
fore effortful to execute (Baumeister et al, 1998, pp. 1252-1253). Ego
depletion is “a temporary reduction in the self’s capacity to engage in voli-
tional action ... caused by prior exercise of volition” (Baumeister et al.,
1998, p. 1253). EDT finds that when people exercise self-control in one
task, like maintaining physical stamina (Muraven, Tice, & Baumeister,
1998), emotion regulation (Baumeister et al., 1998), thought suppression
(Muraven et al., 1998), coping with stress (Muraven & Baumeister, 2000),
persistence on unsolvable puzzles (Webb & Sheeran, 2003), and impulse
resistance (Vohs & Heatherton, 2000), their capacity for subsequent self-regu-
lation tasks is reduced (Fischer, Greitemeyer, & Frey, 2008; Schmeichel, Vohs,
& Baumeister, 2003).

Self-control depletes people’s capacities to control their behavior in the
immediate future, at least in part, because it depletes their physical potential
energy, particularly in the form of glucose. Multiple experiments have shown
that self-control activities reduce bloodstream glucose, which in turn impairs
subsequent self-control activities (Gailliot et al., 2007). The negative effect on
subsequent self-control activities, however, is counteracted when subjects
consume a glucose drink. Physical energy appears to be the underlying mech-
anism that explains the ego-depletion process, whether potential energy is
restored through the consumption of food (Gailliot & Baumeister, 2007) or
rest (Baumeister, 2002), which gives the body an opportunity to transform
energy stores into a more easily usable form.
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Another key finding from EDT is that people require less energy to exert the
same amount of self-control if they practice self-control regularly (Baumeister
et al., 2006). In fact, repeated exercise of self-control in one activity (e.g. using
one’s non-dominant hand) can even improve a person’s ability to perform self-
control in another unrelated activity (e.g. suppressing stereotypical thoughts)
(Gailliot et al., 2007; Muraven, Baumeister, & Tice, 1999; Oaten & Cheng,
2006, 2007; Schmeichel, Harmon-Jones, & Harmon-Jones, 2010). Using
energy for self-control, though draining in the short run, can actually reduce
the energy depleted by self-control over the long run.

Organizational scholars have recently begun to draw on EDT. EDT first
appeared in research on employee interaction with customers and subsequent
customer service performance. Trougakos, Beal, Green, and Weiss (2008)
studied camp counselors who, after taking a respite break between activities,
were more likely to exhibit positive affective displays with campers (a kind
of self-control). They did not explicitly measure either physical energy or ener-
getic activation, however. It was simply implied as the mechanism that was
enhanced during breaks. Using the EDT framework, Wang, Liao, Zhan, and
Shi (2011) found that mistreatment by customers led service employees to
sabotage the customer experience. They argued that when customers mis-
treated employees, customers imposed additional demands on employees’
resources for controlling their behaviors in line with service rules, resulting
in resource depletion. In a similar vein, Thau and Mitchell (2010) reported
that employees directed by abusive supervisors were more likely to engage in
deviant responses, because the abusive supervision drained the regulatory
resources required to behave appropriately. In each case, energy is conceptual-
ized but not actually measured in the research design.

EDT has also been invoked by organizational scholars to explain unethi-
cal behaviors. In a series of laboratory studies, Gino, Schweitzer, Mead, and
Ariely (2011) found that the depletion of self-control resources was associ-
ated with reduced moral awareness, which contributed to cheating. Simi-
larly, the lack of sleep (another self-control resource) was associated with
unethical behavior (Barnes, Schaubroeck, Huth, & Ghumman, 2011) and
workplace deviance (Christian & Ellis, 2011). In fact, EDT would suggest
that unless employees routinely engage in proactive actions, ego depletion
is likely to make volitional action less likely, as illustrated by laboratory
participants who were less helpful after their glucose was depleted
(DeWall, Baumeister, Gailliot, & Maner, 2008). In sum, the research on
EDT captured in Table 4 represents an emerging paradigm that is
gaining popularly in explaining emotional labor, unethical behavior, and
citizenship behavior.

Key insights for the model. Three findings from EDT contribute to the inte-
grative model of human energy at work. First, research in EDT suggests that
self-control occurs when people recognize a discrepancy between the resources
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Table 4 Articles from the Literature on EDT Relating to Energy

Author(s), publication
year

Barnes et al. (2011)

Baumeister et al. (1998)

Muraven et al. (1998)
Vohs and Heatherton
(2000)

Christian and Ellis (2011)

DeWall et al. (2008)

Fischer et al. (2008)

Gailliot et al. (2007)

Method(s)/setting

Lab experiments, cross-
sectional surveys,
Experience sampling

Non-organizational

Lab experiments

Non-organizational

Cross-sectional surveys
and lab experiments
Non-organizational
Lab experiments
Non-organizational
Lab experiments
Non-organizational

Lab experiments
Non-organizational

Samples

Undergraduates (study 1, 2, and 4); adult
participants from study response project
(study 3)

Undergraduates

Nurses

Undergraduates
Undergraduates

Undergraduates

Undergraduates

Findings and arguments related to energy

Lack of quality and quantity of sleep are
associated with greater levels of unethical
behaviors, and the relationship is explained
by cognitive fatigue

These set of studies show that, after forcing
themselves to engage in an effortful, energy-
depleting activities, individuals perform
subsequently worse in a second, seemingly
unrelated activity that requires self-control

Sleep deprivation drains self-regulatory
resources and increases hostility. Hostility
predicts increased workplace deviance

Depletion of self-regulatory resources reduces
willingness to help

Individuals depleted with self-regulatory
resource are more likely to prefer standpoint-
consistent information than standpoint-
inconsistent information

The ability to self-control relies on glucose as a
limited energy resource
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Gino et al. (2011)

Muraven et al. (1999)
Oaten and Cheng (2006)
Oaten and Cheng (2007)

Thau and Mitchell (2010)

Trougakos et al. (2008)

Wang et al. (2011)

Lab experiments
Non-organizational

Lab experiments
Non-organizational

Cross-sectional surveys
Organizational

Experience sampling
Organizational

Daily survey
Organizational

Undergraduates

Undergraduates

Jurors (study 1), adult participants from
Study response project (study 2), and
working adults through a behavioral
research lab website

Cheerleading instructors

Call center employees

Individuals short on self-control resources are
more likely to behave dishonestly, because
lack of self-control resources reduces moral
awareness. Individuals high on moral
identity, however, do not behave more
dishonestly even when their self-control
resources are depleted

These studies suggest that individuals who
engage in repeated self-control exercises
improve their ability to self-control in the
long run

Abusive supervision drains self-regulatory
resources needed to maintain appropriate
behavior, and the relationship is exacerbated
by high levels of distributive justice when
employees receive inconsistent information
about their organizational membership. The
moderation is explained by increased levels
of self-regulatory resource impairment

Employees who engage in leisure (as opposed
to chore) activities during break are better
able to engage in positive affective display in
the afternoon

Employees mistreated by their customers are
more likely to engage in customer-directed
sabotage. Consistent with ego-depletion
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Table 4 Articles from the Literature on EDT Relating to Energy (Continued)

Author(s), publication
year Method(s)/setting Samples

Webb and Sheeran (2003) Lab experiments Undergraduates
Non-organizational

Findings and arguments related to energy

perspective, those with a greater level of job
tenure and service rule commitment are less
susceptible to the depletion effect

Forming implementation intention

(statements in the form of “As soon as
situation x occurs, I will initiate goal-directed
behavior y”.) helps overcome ego-depletion
effect
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they need to meet their job demands and the resources that are already in use
and intentionally seek more resources to put into use. Resource-seeking turns
potential resources into resources-in-use. The relationships between the three
variables—demand - resource discrepancy, resource-seeking, and resources-in-
use—capture this process by forming a “self-control” loop.” Two of the
relationships in this loop are positive, but the relationship between
resources-in-use and demand -resource discrepancy is not. When resources-
in-use are not sufficient to meet demands, people seek more resources and
resources-in-use increase. The increase in resources-in-use decreases the dis-
crepancy between resources-in-use and job demands; so people engage in
less resource-seeking as the process continues, reducing the number of
resources that are put into use.

When there are an odd number of negative relationships in a loop, the vari-
ables in the loop gravitate to a level set by another variable that acts as the
“goal” of the loop (Weick, 1979). For example, in Figure 2, job demands
serve as a goal: people generally seek to invest enough resources to meet job
demands. If they do not have enough resources to meet demands, they seek
to invest more. If they have more resources invested than they need to meet
job demands, they tend to invest fewer resources. This loop is similar to self-
regulation models (e.g. Carver & Scheier, 2008): Regulated behavior is driven
by the comparison of input level to goal level, and inputs tend to gravitate
toward the specified goal level.

An example of this could be an employee whose boss asks her to complete a
tedious report—a task the employee has no interest in. The employee may pro-
crastinate trying to marshal the energy and other resources she needs to start
the report writing (demand-resource discrepancy). One way this employee
may go about seeking the resources she needs to complete the report may be
by coming up with good reasons to complete it, with some reasons being
more compelling than others. As some reasons are selected, other reasons
come more quickly to mind and her body also begins to transform glucose
(a potential resource) into simpler chemicals as she invests effort (now
resource-in-use) into the task. This continues—with more glucose, reasons,
and other resources being put into use until her effort is sufficient to accom-
plish her task.

The second key finding from EDT suggests that although this fictional
report writer may complete the report, it is likely to be depleting for her:
more resources put into use means that there are less potential resources
(like glucose) available. This process of ego depletion is captured in
Figure 2 in the loop between resources-in-use and potential resources and
in the addition of one more variable: total possible resources. Total possible
resources is not part of the loop. Rather, it is a maximum, or an upper con-
straint, on how many possible resources a person can have. This captures
the idea from EDT that the human body stores limited supplies of
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glucose that can be transformed into action over a given period. EDT
focuses only on glucose, but a similar argument could be made for other
resources as well, which is why, in Figure 2, this phenomenon is captured
by the resource variables. The total number of possible resources a person
has in a given activity over a given period of time is defined by the
schema that a person is trying to enact (Feldman & Worline, 2011). The
report writer, for example, may find some reasons to be relevant and
other reasons irrelevant for getting herself to start writing. Thus, in any
given situation and time period, with a given schema, there is a limit to
what resources are available, appropriate, or considered. The second con-
struct, remaining possible resources, is simply the difference between the
total possible resources and the resources-in-use. The more remaining
possible resources there are, the more resources a person can put into
use, but the more resources a person puts into use, the less remaining poss-
ible resources there are.*

The third key finding from EDT is the finding that when people practice
self-control over time, self-control begins to require less glucose to accomplish.
We capture this finding by introducing the variable, “practice”, in the model
and drawing an arrow from practice to arrow between remaining possible
resources and resources-in-use. Practice involves the repetition of regulated
activities. Practice, then, can make self-control less costly and can also help
people acquire skills. And, skills can also enable people to use fewer resources
to meet the same job demands. We can see this, for example, in the cognitive
efficiency with which experts execute their activities in Klein’s (1998) research
on expert decision-making. Skillful people may not take as much time or
money, need to call in as many favors, or use as much machinery and equip-
ment, just as practiced self-control requires people to use less glucose to exer-
cise subsequent self-control. As a result, practice moderates the relationship
between remaining possible resources and resources-in-use because it increases
the efficiency of resource use, making less resources necessary for meeting the
same job demands.

Baumeister et al. (2006) also observed, however, that there is a delay in the
relationship between practice and the efficiency of resource use. People use less
glucose for self-regulation as they practice controlling their behavior over time.
Similarly, skills must be built up over time to create efficiency. Therefore, we
mark this relationship between practice and remaining potential resources
with the word “DELAY” in Figure 2. (There could be delays in other relation-
ships in the model, but those relationships may or may not occur on a delayed
basis, while the delay between practice and remaining potential resources has
been shown to occur necessarily.) We depict practice as having a positive
impact on remaining possible resources, then, because when people practice
self-control, they do not need to put as many resources into use to accomplish
their activities.
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Literature 4: Energetic and Tense Activation

Energetic activation and tense activation are the subjective components of two
“biobehavioral system[s] of activation” (Watson et al., 1999, p. 847). Thayer
originally referred to these constructs as energetic arousal and tense arousal,
but modern psychologists tend to prefer the term “activation” over arousal.
Research on these two systems of activation gained momentum as scholars
like Thayer (1989) and Watson, Clark, and Tellegen (1988) identified energetic
(or positive) activation and tense (or negative) activation as two dimensions of
mood.” These scholars used words from the Activation-Deactivation Adjec-
tive Checklist such as energetic, vigorous, lively, and full-of-pep to measure
the subjective experience of energetic activation and words like tense, jittery,
and fearful to measure tense activation (Thayer, 1989).

Energetic activation and tense activation are important in research on
emotions and dispositions as well as moods. Fredrickson (1998a) found that
the energetic activation that accompanies positive emotions can speed up cardi-
ovascular recovery after experiencing the tense activation that comes with nega-
tive emotions. Tense activation focuses people’s attention on perceived negative
interruptions and motivates people to address those interruptions (Mandler,
1984). This is an adaptive response to unexpected, potentially threatening situ-
ations (Yerkes & Dodson, 1908). At high levels, though, tense activation can lead
people to hyper-focus, revert to over-learned (and sometimes inappropriate)
behaviors, and exhibit fight, flight, or freezing behaviors (Barthol & Ku, 1959;
Cannon, 1963; Staw, Sandelands, & Dutton, 1981). Tense activation coils up
bodily subsystems like a spring in preparation to respond to threats, transform-
ing physical potential energy rapidly into action (Thayer, 1989).

Energetic activation also pre-disposes a person to act, but in different ways
from tense activation. The positive emotions associated with energetic acti-
vation have been shown to broaden the repertoire of thoughts and actions
that a person has available to them in a given situation (Fredrickson, 1998b).
A broad repertoire of thoughts and actions enables a person to come up
with more ideas (Fredrickson & Branigan, 2005), be more inclusive with
out-groups (Johnson & Fredrickson, 2005) as well as in-groups (Waugh & Fre-
drickson, 2006), and to be more creative (Isen, 2000). Energetic activation is
also associated with automatic, fluid, efficient action (Thayer, 1989). With a
broader repertoire and fluid actions, those who are energetically activated
tend to create more resources, both in terms of bodily capabilities and by
applying a broader array of thoughts and actions in creative ways (Fredrickson
et al., 2008). In sum, resources are created in use (Feldman, 2004; Orlikowski,
2000), and when accompanied by energetic activation, the breadth of these
resources is likely to increase.

It is beyond the scope of this article to review all of the ways in which organ-
izational scholars have studied of energetic activation (reviews of the literature
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on affect in organization, such as those conducted by Brief and Weiss (2002) or
Elfenbein (2007) would be appropriate sources for this), but we focus here on a
few of those that are most relevant to building an integrative model of human
energy at work. For example, managers’ energetic activation associated with
radical organizational change enables more follower commitment to a major
change (Huy, 2002), and the collective energetic activation employees feel
about an organizational change is a gauge of the organization’s change
momentum (Jansen, 2004). Further, energetic activation is associated with
creative outcomes (e.g. De Dreu, Baas, & Nijstad, 2008), entrepreneurial
passion (Cardon, Zietsma, Saparito, Matherne, & Davis, 2005; Chen, Yao, &
Kotha, 2009), performance quality (Rothbard & Wilk, 2011), and mood con-
vergence and emotional contagion in work groups (Bartel & Saavedra, 2000).

Findings about broadening of thought and action repertoires are consistent
with Feldman’s (Feldman, 2004; Feldman & Worline, 2011) theory of resour-
cing. Resources are anything that enables a person to enact a schema. A schema
defines what situation a person faces, what the person is trying to accomplish,
what gets labeled as obstacles or opportunities, and what gets labeled as a
resource or a liability (see, e.g. Weick, 1995). Schemas can be, and often are,
relatively fixed, as people exert much of their effort and attention into enacting
them (e.g. Salancik, 1977). Schemas can change, however, and when they
change the way objects that are included in the schema are labeled can
change as well. This means that what gets labeled (implicitly or explicitly) as
a possible resource can also change, thereby increasing or decreasing the
total number of possible resources in the process. The breadth of a person’s
repertoire of thoughts and actions is likely to influence whether a schema
changes, how expansive that schema is, and whether additional schemata
will be considered (Fredrickson, 2009). This helps people to see more
objects, ideas, people, symbols, relationships, skills, and characteristics as poss-
ible resources, expanding the total possible resources. In contrast, narrowness
or exclusiveness in thoughts and actions makes objects, ideas, people, symbols,
relationships, skills, and characteristics seem less useful, reducing the total
number of possible resources (Isen, 1987) (Table 5).

Key insights for the model. For our purposes, four points from the literature
on energetic and tense activation are particularly important for an integrative
model of human energy at work. First, energetic activation increases the
breadth of a person’s repertoire of thoughts and actions (Fredrickson & Brani-
gan, 2005). We depict this in Figure 2 by including the variable, “breadth of
thought/action repertoire” and including an arrow from energetic activation
to breadth of repertoire.

Second, when repertoires of thoughts and actions broaden, people’s
schemas for what is a resource can also broaden (Feldman & Worline,
2011), increasing the total possible resources (e.g. Fredrickson et al., 2008).
In other words, the breadth of a person’s thought and action repertoire has
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Table 5 Articles from the Literature on Energetic Activation and Tense Activation Relating to Energy

Author(s),
publication year

Bartel and
Saavedra (2000)

Chen et al. (2009)

De Dreu et al.
(2008)

Fredrickson and
Branigan (2005)

Fredrickson et al.
(2008)

Method(s)/setting

Observational; cross-
sectional surveys
Organizational

Lab experiments; cross-
sectional surveys

Organizational

Lab experiments

Non-organizational

Lab experiments
Non-organizational

Field experiment
Organizational

Samples

Work groups from a variety of organization
based on observer teams’ selection (observer
team comprises undergraduates from
organizational psychology)

Lab study: Executive MBA and day-time MBA
students

Field study: investors

Undergraduates

Undergraduates

Employees at a business software and
information technology services company

Findings and arguments related to energy

Groups experience eight distinct mood categories,
one of which is high positive energetic activation.
Convergence in mood experiences among group
members is associated with greater levels of social
interdependence, membership stability, and
mood regulation norms

Perceived preparedness, rather than perceived
passion, positively predicts investors’ decision to
fund a pitched venture

Activating moods (e.g. excitement, enthusiasm)
are more likely to increase creativity than non-
activating moods (e.g. calm). Furthermore,
positive activating moods increase creativity
through enhanced cognitive flexibility

Attention and thought -action repertoires were
compared across emotional experiences and
found to be broader in positive (energetic) states

An intervention program emphasizing loving-
kindness meditation increases a range of personal
resources (e.g. increased mindfulness, purpose in
life, social support, and decreased illness
symptoms). In turn, increases in personal
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Table 5 Articles from the Literature on Energetic Activation and Tense Activation Relating to Energy (Continued)

Author(s),
publication year

Huy (2002)

Jansen (2004)

Johnson and
Fredrickson
(2005)

Rothbard and
Wilk (2011)

Waugh and
Fredrickson
(2006)

Method(s)/setting

Interviews
Organizational

Interviews: longitudinal
survey
Organizational

Lab experiments
Non-organizational

Experience-sampling;
archival and coded
performance

Organizational

Repeated surveys

Non-organizational

Samples

Employees from a service-providing company in
the information technology industry

US Military Academy

Undergraduates

Call center employees

Undergraduate roommates

Findings and arguments related to energy

resources predict increased life satisfaction and
reduced depressive symptoms

Emotionally committing to change project and
high commitment to change recipients’ emotions
facilitate organizational adaptation: change,
continuity in providing quality in customer
service, and developing new knowledge and skills

Early momentum for change (characterized by
enthusiasm and excitement about the change
project) is positively associated with progress
toward goal attainment, which maintains
subsequent momentum

Positive emotion (energetic activation) is shown to
significantly reduce the known phenomenon of
own-race bias in face recognition

Start-of-the-day positive mood is positively
associated with perceptions of customer positive
affective display, which, in turn, is positively
associated with call quality

Positive emotion (energetic activation) is shown to
reduce outgroup bias, facilitate relationship
development, and enable people to see others
more complexly
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a positive influence on total possible resources, also shown in Figure 2. This
relationship completes another loop in which energetic activation broadens
people’s repertoires of thoughts and actions, increasing the range of possible
resources, enabling a person to put more resources into use, reducing the
demand resource discrepancy, thus increasing subsequent energetic activation.
This loop has an even number of negative relationships, which means that vari-
ables in the loop have positive influences on themselves; increases lead to more
increases and decreases lead to more decreases (Weick, 1979). In contrast with
the previous goal-seeking feedback loops we introduced, this is a reinforcing
feedback loop (Sterman, 2000).

Third, the discrepancy between people’s demands and resources can
increase tense activation, because this discrepancy threatens a person’s job per-
formance (Mandler, 1984; Thayer, 1989). Tense activation, in turn, can
decrease the breadth of a person’s thought and action repertoire because it
narrows people’s attention, limiting the scope of options they consider (e.g.
Barthol & Ku, 1959; Cannon, 1963; Staw et al, 1981). This completes
another loop in which tense activation narrows people’s repertoires of thoughts
and actions, making them see less possible resources, reducing the resources
that can be put into use, increasing demand-resource discrepancy, and
hence reinforcing tense activation (another reinforcing loop). Reinforcing
loops can generate both virtuous and vicious cycles, causing systems to experi-
ence exponential growth or exponential decline (Sterman, 2000). Whether a
system experiences exponential growth or decline depends on how the
system starts. Small amounts of growth amplify up, and small amounts of
decline amplify down.

Literature 5: IRC Theory

IRC (Collins, 1981, 2004) is a theory of how the interactions of individual
actors create social structures such as organizations (Collins, 1981), stratifica-
tion (Collins, 1990), markets (Collins, 1993), and social trends (Collins, 2004).
Energetic activation is a key mechanism in explaining how this process occurs.
Collins (1993, p. 211) uses the term “emotional energy”, which is synonymous
with energetic activation: a feeling that ranges from “enthusiasm and confi-
dence” to “apathy and depression”. Energetic activation is tropic: people like
to feel energized. They seek to re-create energizing experiences by re-engaging
in activities that they think will increase their energetic activation (Collins,
1993). This repetition, particularly when it involves social interaction, creates
chains of repeated activities that become defined as social structures.
Interactions energize people when they are ritualistic (Collins, 1981),
defined by four variables: the degree to which the people who are interacting
are present to each other, have boundaries defining their interaction, share
the same focus of attention, and experience similar feelings about whatever
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they are focusing on (Collins, 1993). When this happens, the shared emotions
increase until the people involved become entrained in each other’s bodily
micro-rhythms (e.g. Field, 1985; Metiu & Rothbard, forthcoming). Entrain-
ment increases participants’ solidarity and subsequent energetic activation.

Interactions can take on ritualistic properties, then, even in situations that
we do not normally think of as ritualistic. For example, if an employee and a
boss have a private (i.e. social boundary) face-to-face conversation (co-pres-
ence) about the employee’s job demands, neither of them is distracted by
other events in the office (same focus of attention), and both of them feel
the same way or end up feeling the same way about the job demands
(similar feelings), then the conversation is high on ritualistic properties and
is likely to generate energetic activation.

Some experimental research supports the core ideas of IRC about the
microdynamics of interpersonal exchange. For example, Lawler and Yoon
(1993, p. 474) found that “agreement in negotiated exchange energizes partici-
pants” and that when people feel energetic activation in these exchanges they
are more likely to stay in relationships even when it is not advantageous to do
so and to give gifts to others in the relationships. These effects were greater
than the effects of pleasure/satisfaction in the same relationships. This study
and other related studies combine items measuring energy with items measur-
ing interest into a single scale. In other studies (Lawler, Thye, & Yoon, 2000;
Lawler & Yoon, 1996, 1998), pleasure/satisfaction had more significant
effects than interest/excitement on various measures of relational cohesion,
but interest/excitement, like pleasure/satisfaction, had varying levels of signifi-
cance in these relationships across all of these studies.

Organizational scholars have used IRC theory in a few different ways.
Dutton (2003) argued that energy increases when people engage in specific
relational activities: respectful engagement, task enabling, and trust. Dutton
and Heaphy (2003) argued that when people engage in these relational activi-
ties, energetic activation goes up because people experience more meaning,
self-worth, empowerment, and personal growth. Carmeli and Spreitzer
(2009) found support for the relationship between co-worker connectivity
and energetic activation. Quinn (2007) also pointed out that the quality of
relationships can be an outcome of as well as an input to the energy that
people bring to their interactions. Quinn and Dutton (2005) described how
the coordination that people engage in is, in part, a product of the energy
they feel. Dacin, Munir, and Tracey (2010) demonstrate how stories, portraits,
and artifacts serve as props to produce a mutual focus of attention that allows
emotional energy to be shared among people.

IRC theory can also be used to explain the development of social networks
in organizations. Baker et al. (2003) identified patterns in network behavior
based on the energy creation or depletion attributed to particular relationships.
They and Casciaro and Lobo (2008) showed that employees have a tendency to
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avoid people they perceive to be de-energizing, even at the expense of getting
the help and information that they need. Quinn and Baker (2012) used a com-
puter simulation buttressed with empirical network data to show, however,
that the tendency to lose information at the individual level in favor of main-
taining feelings of energetic activation can actually enhance information
sharing at the organizational level.

Other domains of organizational scholarship that have drawn from IRC
theory include research on strategic conversations, the dynamics of inclusion,
and entrepreneurship. Westley (1990) described how employees could be more
or less energized about developing and implementing a firm’s strategy depend-
ing on the degree to which they were included in, dominated, or ideologically
involved in strategic conversations. Similarly, Brundin and Nordqvist (2008)
found that power and status dynamics in the boardroom depended on the
energy that participants experienced. Goss (2008) and Goss, Jones, Betta,
and Latham (2011) posited that the more central an individual’s membership
status within an interaction ritual, the more emotional energy the individual
experienced, and the more likely the individual would be attracted to the entre-
preneurial role. In line with Goss’s argument, Soderstrom and Weber (2011)
found that successful IRCs created emotional energy that motivated activities
to form coalitions and favor some issues over others (Table 6).

Key findings for the model. IRC theory suggests that social structures are
created, perpetuated, or discontinued based on the energetic activation that
people experience, their desire to experience more energetic activation, and
the resources that their interactions give them access to. In contrast, the inte-
grative model of human energy at work in Figure 2 focuses almost exclusively
on the individual level of analysis. As a result, IRC adds only one variable and
two relationships to the integrated model, but it also opens up a number of
ideas about how energetic activation influences higher levels of analysis that
should be considered in future research and will be discussed later.

The variable that IRC theory adds to the model is intrinsic motivation.
Intrinsic motivation is the motivation that people derive from taking pleasure
in an activity rather than from the reward received from succeeding at the
activity. When Collins (1993) argues that energetic activation is tropic, his
point is that energetic activation is intrinsically motivating—motivation is
derived from the activity itself. Thus, energetic activation is a cause of intrinsic
motivation, as depicted by the arrow from energetic activation to intrinsic
motivation in Figure 2.

Intrinsic motivation leads people to repeat the activities that they experi-
enced energetic activation in (Collins, 1993). When people repeat activities
that require self-control—and most work activities require at least some—
they are practicing. Thus, Figure 2 also includes an arrow from intrinsic motiv-
ation to practice. This arrow completes another causal loop, including energetic
activation, intrinsic motivation, practice, remaining possible resources,
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Table 6 Articles from the Literature on IRC Theory Relating to Energy

Author(s), publication
year

Baker et al. (2003)

Brundin and Nordqvist
(2008)

Casciaro and Lobo
(2008)

Dacin et al. (2010)

Method(s)/setting

Network analysis (social
network surveys and
interviews)

Organizational

Longitudinal observations
and content analysis
Organizational

Social network surveys
Organizational

Interviews and
observations
Organizational

Samples

Various organizations including strategy
consulting firm, financial services company,
petrochemical company, a government
agency, two software companies, and a
technology company

Board members

Study 1: An Entrepreneurial information
technology (IT) company; Study 2: an
academic institution; Study 3: IT
corporation

Participants at the Formal Dining at
Cambridge Colleges

Findings and arguments related to energy

Employees tend to avoid individuals who are
perceived to be de-energizing, even if de-
energizers possess information that
employees need

Display of positive emotions serves as power
and status energizer in boardroom
dynamics. Positive emotion is a source of
energy that affects board work, which, in
turn, affects board members’ task
performance

Within an organization, information is more
likely to be shared when individuals possess
a high degree of competence and liking.
When a person is disliked, competence may
be irrelevant to whether people seek out the
task resources from and tap into the
knowledge of the disliked person

Stories, portraits, and artifacts serve as props
to produce a mutual focus of attention that
allows emotional energy to be shared
among people
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Goss et al. (2011) Longitudinal Text from Sanghera’s (2007) Shame

Autobiographical
narrative
Non-organizational
Lawler and Yoon (1993) Repeated episodes Experimental subjects” population
experiment unidentified

Non-organizational

Metiu and Rothbard Ethnographic (interviews =~ Members of two software development
(forthcoming) and observations) project groups
Organizational

Quinn and Baker (2012) Computer simulation and Employees in a consultancy, heavy
working paper network analysis manufacturing, a multi-functional task
Organizational force, an industry learning team, and a non-
profit organization

Emotional energy serves to motivate
employees to embark upon a challenge to a
dominant authority.

Interest/excitement is a product of repeated
agreements in negotiated exchange and
increases the probability of subsequently
staying in a relationship in spite of
incentives to do otherwise and to give gifts
in those relationships

Mutual focus of attention on an issue
enhances shared emotion, which sustain
mutual focus of attention over time. Mutual
focus of attention also enhance group
members’ ability to problem-solve
effectively. Mutual focus, shared emotion,
and effective problem-solving enhance
emotional energy, whereas lack of mutual
focus and shared emotion, as well as poor
problem-solving drain energy

The tendency to avoid de-energizers, even
when they have needed information, does
not lead to massive information loss at the
organizational level, but can actually
increase information flow. Selecting for
energetic dispositions has the highest
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Table 6 Articles from the Literature on IRC Theory Relating to Energy (Continued)

Author(s), publication
year

Soderstrom and Weber
(2011), working paper

Method(s)/setting

Longitudinal interviews,
observations, and
archival data

Organizational

Samples

Employees from Multinational biomedical
firm

Findings and arguments related to energy

impact on the flow of energetic activation
and information

Successful IRCs that generate high levels of
emotional energy motivate individuals to
create coalition and to successfully promote
some emerging sustainability agenda over
others
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resources-in-use, and the demand -resource discrepancy. This is a reinforcing
causal loop: increases in any of these variables lead to increases in the others as
well.

Literature 6: Self-Determination Theory

SDT, the final theory that invokes the topic of human energy, was developed to
examine why people act in ways that are “curious, vital, and self-motivated” or
not (Ryan & Deci, 2000, p. 68). It suggests that self-motivation and the inte-
gration of one’s personality are products of growth tendencies and innate
psychological needs, and that some environmental factors tend to undermine
the growth and the meeting of needs. When growth is pursued and needs are
met, however, the results tend to be intrinsic motivation, social development,
and physical and psychological well-being.

SDT posits that energetic activation—referred to as vitality—is a feeling of
enthusiasm and aliveness (Ryan & Fredrick, 1997), and finds that intrinsic
motivation and vitality are highly correlated (Nix, Ryan, Manly, & Deci,
1999; Ryan & Deci, 2000). The scales that SDT scholars use to measure vitality
(e.g. “I feel alive and vital”, “I have energy and spirit”, and “I feel energized”)
are similar, and in some cases identical, to those used for measuring energetic
activation. Even so, SDT adds new insights into the role that energetic acti-
vation can play in organizational behavior. For example, SDT posits that feel-
ings of subjective vitality occur when individual needs for relatedness,
competence, and autonomy are met (Ryan & Deci, 2000)—needs which can
be met by features of organizational activities, interactions, or contexts (e.g.
Quinn & Dutton, 2005). Experience sampling, experimental, and field research
all confirm that self-directed activity results in greater feelings of vitality than
other-directed, or controlled, activity; similar effects are found for activities
where people feel competent and feel that they belong (Nix et al., 1999; Reis,
Sheldon, Gable, Roscoe, & Ryan, 2000; Ryan & Deci, 2000; Sheldon, Ryan, &
Reis, 1996).

Researchers have also begun to incorporate EDT with SDT. For example, in
a series of experimental activities typical of ego-depletion research, Moller et al.
(2006) found that participants who were given autonomous choice in their
activities showed much less evidence of ego depletion than those who had
no choice. Muraven, Gagné, and Rosman (2008) had similar findings, even
after controlling for anxiety, stress, unpleasantness, and reduced motivation.
A number of studies explain this effect. For example, Baumeister (2002)
found that energetic activation reduced the energy lost in ego depletion. Ener-
getic activation leads to the creation of resources (Fredrickson, 1998b), which
may mean that less glucose is required to accomplish the same activity. Further,
SDT scholars have also linked energetic activation to organismic well-being,
including better mental health and fewer reports of physical symptoms
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(Ryan & Fredrick, 1997). And Thayer (1989) observed that energetic activation
is associated with automatic, free-flowing activity, rather than the more con-
trolled action people engage in when they feel tense activation, suggesting
that the action (i.e. kinetic energy) associated with energetic activation may
require less glucose to be transformed into kinetic energy to meet the same
job demands. For example, in a study of health outcomes following a natural
disaster, individuals who reported feeling energetic activation before the disas-
ter were less depressed afterward (Tremblay, Blanchard, Pelletier, & Vallerand,
2006). And in three experiments, the vitality that came from autonomous be-
havior was related to reduced physical symptoms, faster recovery from fatigue,
and increased performance (Muraven et al., 2008).

SDT has also been applied to research in organizational settings. For
example, Ryan, Bernstein, and Brown (2010) found that work settings tend
to generate less vitality for people than non-work settings, because autonomy
and relatedness tend to be lower in work settings. When leaders encouraged
collaboration and open communication and shaped a trustful and enabling
work environment, they cultivated better quality relationship that led to
enhanced vitality (Carmeli et al., 2009). In fact, sometimes people choose to
direct themselves rather than wait for bosses to give them autonomy, crafting
their jobs (Wrzesniewski & Dutton, 2001) or seeking out more challenging
work (Wood & Bandura, 1989) in the process. People who experience vitality
at work have been shown to be more creative at work (Atwater & Carmeli,
2009; Kark & Carmeli, 2009). When employees felt that their work had positive
meaning at the start of the day, they tended to feel more vital and learn more by
the end of the day (Niessen, Sonnentag, & Sach, 2012) (Table 7).

Key findings for the model. Two insights from SDT complete our integrated
model of human energy at work. First, SDT suggests that when people feel
energetic activation for their work, they experience less resource depletion as
they engage in regulated activities. As Moller and his colleagues (2006)
found, if people are intrinsically motivated to self-regulate, then even the
short-term drop in potential energy disappears, perhaps in part because of
the restorative effects of energetic activation (Baumeister, 2002; Fredrickson,
1998a; Marks, 1977). This means that simply enjoying an activity can make
the performance of that activity more efficient. This idea is captured by the
arrow in Figure 2 from intrinsic motivation to the arrow between remaining
possible resources and resources-in-use, suggesting that intrinsic motivation
moderates this relationship, without the delay involved when practice moder-
ates the effect.

A second insight from SDT is that intrinsic motivation can motivate people
to seek greater challenges at work (e.g. Ryan & Deci, 2000). This idea is cap-
tured by drawing arrows from intrinsic motivation to job demands. For
example, some of the people that Wrzesniewski and Dutton (2001) use as
examples of people crafting their jobs do so in order to make their work
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Table 7 Articles from the Literature on SDT Relating to Energy

Author(s), publication

year Method(s)/setting

Atwater and Carmeli
(2009)

Longitudinal survey
Organizational
Carmeli et al. (2009) Cross-sectional survey
Organizational

Carmeli and Spreitzer
(2009)

Longitudinal survey
Non-organizational
Kark and Carmeli (2009)  Longitudinal survey
Non-organizational
Muraven et al. (2008) Laboratory Experiments
Non-organizational

Moller et al. (2006)
Niessen et al. (2012) Experience-sampling

Organizational

Samples

Employees from a variety of
jobs and industries

Employees in Israeli
community centers
Employees from a variety of

jobs and industries

Graduate students

Undergraduates

Employees from social
assistance services

Findings and arguments related to energy

Greater levels of leader-member exchange are
associated with individual feeling of energy, which in
turn predicts involvement in creative work

Relational behaviors by leaders cultivate high-quality
relations and bonding among members at work. This
increases subjective feeling of vigor, which, in turn,
increases manager’s rating of job performance

Trust at Time 1 predicts connectivity (relationships that
are open and encourage generativity). Connectivity
predicts thriving and innovative work behaviors

Employee sense of psychological safety is positively
associated with feelings of vitality, which, in turn,
increases employee involvement in creative work

Decline in self-control abilities is mediated by measures
of subjective vitality. Feelings of autonomy helps
restore vitality, and increased vitality help replenish
lost ego-strength, improving self-control performance
subsequently

Daily experience of positive meaning at work increases
agentic work behavior. Agentic work behavior
increases vitality and learning (i.e. thriving)
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Table 7 Articles from the Literature on SDT Relating to Energy (Continued)

Author(s), publication

year Method(s)/setting Samples

Nix et al. (1999) Laboratory experiments Undergraduates
Non-organizational

Peterson et al. (2009) Cross-sectional survey Working adult
Organizational
Reis et al. (2000) Experience-sampling Undergraduates

Non-organizational

Sheldon et al. (1996)

Ryan, Bernstein, and Experience-sampling Employees recruited from
Brown (2010) Non-organizational newspaper and poster
advertisements
Ryan and Fredrick (1997)  Cross-sectional and Undergraduates and adult
longitudinal survey; participants

experience-sampling
Non-organizational

Tremblay et al. (2006) Cross-sectional survey Undergraduates
Non-organizational

Findings and arguments related to energy

Doing well when autonomously motivated results in
greater levels of subjective vitality (but not happiness),
as compared with doing well while feeling controlled
in one’s motivation

Zest, a positive trait reflecting a person’s approach to
life with energy and excitement, is positively
associated with work as a calling, work satisfaction,
and general life satisfaction

Daily activities that satisfy needs for autonomy,
competence, or relatedness are associated with greater
levels of subjective vitality

Weekends offer a feeling of autonomy and relatedness
that increases subjective vitality

A series of studies that validate the concept of subjective
vitality, including discriminant validity from positive
affect and negative affect, predictive validity on
increased psychological well-being and reduced
somatic complaints, and increased motivation to
maintain weight loss among patients treated for
obesity

Life satisfaction is positively associated with subjective
vitality, which relates to lower level of ill-health
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more interesting by increasing how challenging it is. In contrast, an example of
negative demand-seeking (or demand-escaping) might be the social loafing
that sometimes occurs when unmotivated individuals work in teams (e.g.
Latane, Williams, & Harkins, 1979). If people like their work, they want it to
continue to be interesting (Collins, 1993). Often, what is required to make
work more interesting is challenge (Csikszentmihalyi, 1990); so people will
often seek ways to increase their challenge (Spreitzer, Sutcliffe, Dutton, Sonen-
shein, & Grant, 2005; Wood & Bandura, 1989; Wrzesniewski & Dutton, 2001).
Given that organizations have plenty of demands to meet (March & Simon,
1958; Thompson, 1967), when employees seek demands, their job demands
are likely to increase, sometimes by crafting new demands into their jobs
(Wrzesniewski & Dutton, 2001). The effect of intrinsic motivation on job
demands completes one final loop in the model: energetic activation increases
intrinsic motivation, which leads people to seek more demands, which
increases the discrepancy between job demands and resources, which decreases
energetic activation. This is a goal-seeking feedback loop. Including job
demands in a feedback loop suggests that job demands can change as well as
resources, which makes it even more challenging for people to find the right
level of resources to put into use.

Discussion
Contributions of an Integrated Model

We identified three key problems in the disparate literatures addressing human
energy in organization at the outset of this article, which we now use the model
in Figure 2 to address. The first problem we identified was a lack of coherence
in research on energy across multiple disparate literatures. To address this
problem, we provided coherent definitions of physical energy and energetic
activation, and distinguished both from related constructs. We have reviewed
the various ways in which physical energy (along with other resources) influ-
ences energetic activation, and the many ways in which energetic activation, in
turn, influences physical energy (and other resources). In this way, we clarify
what researchers mean when they define motivation in terms of the energy a
person expends at work. This conceptual clarity will also help those who
have followed specific literatures in studying human energy by providing the
opportunity to learn from and build on each other.

In addition to showing how the two types of energy influence each other,
this model also integrates a typically micro-topic (energetic activation) with
a topic that is often considered the domain of more macro-organizational
scholarship (resources). Resources are a central construct in resource depen-
dence theory (Pfeffer & Salancik, 1979), contingency theory (Thompson,
1967), the resource-based view of strategic management (Barney, 1991), insti-
tutional theory (Leblebici, Salancik, Copay, & King, 1991), and open systems
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theory (Katz & Kahn, 1978), as well as theories of practice (Feldman, 2004).
When we integrate work on resourcing (Feldman, 2004) with work on
human energy, we can see how interrelated these constructs are because
energy is a resource itself (Hobfoll, 1989; Pfeffer, 1992) and, in the form of
energetic activation, it can be manifest as a positive emotion that is instrumen-
tal in creating new resources (Fredrickson, 1998b) and in mobilizing current
resources in new ways (Feldman, 2004). This integration has implications
for addressing the other problems we identified as well.

A second problem with the research on human energy at work has been that
research on energy has recognized the importance of the dynamics of energy,
but no explicitly dynamic models have been proposed to account for patterns
of change over time. The model in Figure 2 draws on causal loops to more pre-
cisely capture these temporal dynamics. The causal loops in Figure 2 enable
scholars to explain a wide array of temporal patterns of energy in organiz-
ations, over multiple time frames, such as minutes, hours, or days. We call it
a sustainable model of human energy because, under the right circumstances,
it could explain how it is possible for people to invest sustainable levels of effort
into meeting job demands. It provides a contrast for some literature on energy
that includes an implicit assumption of unchecked positive feedback between
energetic activation and resources. A more sustainable model of employees’
experience of energy over time includes negative feedback as well, and
makes it possible for us to explain a wider array of behavior, including goal-
seeking, virtuous and vicious cycles, oscillation, S-shaped growth, overshoot
and collapse, and so forth.

We have discussed some of these dynamics, such as goal-seeking and virtu-
ous and vicious cycles, as we built the model. Other dynamics depend on the
possibility for job demands or total possible resources to change endogenously
over time. For example, because total possible resources represents the carrying
capacity (Sterman, 2000) for resources in the model, and because this carrying
capacity can both increase and decrease, perhaps exponentially, it suggests that
dramatic changes in possible resources could occur. This means that if employ-
ees are energized about work, but there is a delay in their ability to tell how the
resources they put into use taxes their remaining possible resources, they could
overtax their system past a point of recovery. This would lead to a pattern
called “overshoot and collapse”, where a person puts resources into use
more quickly than his or her carrying capacity (total possible resources) can
adapt, and as a result, extinguish the total possible resources, resources-in-
use, and energetic activation. When this happens, employees experience
burnout: no energetic activation and no resources remaining to put into use.
Burnout, then, is more than low levels of energetic arousal. It is also low
levels of resources-in-use and low levels of total possible resources. This
dynamic is particularly interesting because it demonstrates how individuals
can contribute to their own burnout endogenously, rather than rely solely
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on the exogenous explanations often provided in the literature (e.g. Lee & Ash-
forth, 1996; Maslach et al., 2001).

The same dynamics that can explain burnout (and other dynamics) can also
be used to explain the third problem we identified at the outset of the article:
how resources in general (and energy in particular) can be both scarce and
abundant, and thus, how resourcefulness can be endogenous. If total possible
resources (the carrying capacity) are low, people will experience those
resources as scarce. And, because energetic activation is a function, in part,
of resources, people with low levels of total possible resources will often feel
like their energy is scarce as well, even though their glucose and ATP are ade-
quate to address the challenges they face (Marks, 1977). (This will be especially
true if there are exogenous factors that fix total possible resources at a low level
for some reason.) The model in Figure 2 also suggests, however, that a person’s
total possible resources need not remain low. A person’s total possible
resources can increase, and as they increase, people are likely to experience
those resources (and most likely, their energy) as abundant. Abundance and
scarcity will be functions of the breadth of people’s thought and action reper-
toires. People may also experience their resources and energy as abundant
when they become more intrinsically interested in the activities or they have
practiced in the activity and practiced self-regulation in general. As these vari-
ables increase, people can use their potential resources much more efficiently,
which should create the experience of abundance, even though the number of
total possible resources may not change.

If resources can be abundant as well as scarce, then the model in Figure 2 can
also help explain endogenous resourcefulness—a topic of recent interest to
organizational scholars (e.g. Dutton & Glynn, 2008; Feldman & Dutton,
2005). The model is a closed system of causal feedback loops. This means that
the changes that we see in this model are generated endogenously by the
system: Additional variables are not necessary to explain many of the dynamics
we see. A closed system like this is necessary to explain how resourcefulness—the
ability to find and create resources—can be endogenous, or done without exter-
nal input. Two loops in particular are useful for explaining this. First, the loop
with the demand-resource discrepancy, resource-seeking, and resources-in-
use captures the way in which people put resources to use. Without resource-
seeking on the part of individuals, they cannot find or create new resources
from surprising or unexpected sources. Simply seeking resources is not sufficient
if people are incapable of finding the resources they seek, however. This requires
people to be able to broaden their repertoires of thoughts and actions, as cap-
tured in the loop with the demand-resource discrepancy, energetic activation,
breadth of thought/action repertoire, total possible resources, remaining possible
resources, and resources-in-use. These two loops can then influence each other,
because people who seek resources can put more resources into use, feel more
energized, broaden their thought and action repertoires, and create more
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possible resources as a result. Similarly, when people increase their total possible
resources, it is easier for people to find the resources they seek, making resour-
cefulness viable as an endogenous phenomenon.

A contribution can be made to research on motivation by virtue of includ-
ing an explanation of endogenous resourcefulness in a model of motivation, as
has been done here. The relationship between the breadth of a person’s thought
and action repertoire and the construct of total possible resources suggests that
motivation should be considered, at least partially, a function of innovation. By
innovation, we mean the creation of previously unimagined resources, which
must occur for the total number of possible resources to increase. Innovation
scholars have included motivation implicitly or explicitly in their models (e.g.
Obstfeld, 2005), but we know of no motivation research that suggests that
motivation may also be a function of innovation. This idea could open up
new research opportunities in motivation, because it suggests that classic
equations of motivation, like those in expectancy (Vroom, 1964) or equity
(Adams, 1963) theories, may be variable within activities as well as between
them, and can be studied as such, helping to address the recent interest that
motivation scholars have shown in trying to explain how people’s motivation
can change over time as they participate in the same activity (Diefendorff &
Chandler, 2011).

Directions for Future Research

Here, we move beyond the key contributions of the model to articulate an
agenda for future research for energy scholars. A central focus of our review
has been on the dynamics of energy. Future research should examine these
dynamics, and the model we proposed could be used as a road map for
doing so. People’s work activities could be examined qualitatively for model
fit and adapted where needed (e.g. in long-term projects or in work where it
is difficult for people to assess how well the activity is unfolding, the model
may need delays between the resources put into use and the demand - resource
discrepancy) (e.g. Sterman, Repenning, & Kofman, 1997). Then, the adapted
model could be simulated, participants’ energetic activation could be measured
over the course of the work activity, and the patterns of energetic activation
experienced could be compared statistically against the patterns generated in
the computer simulation (e.g. Barlas, 1989).

Some methods are particularly well suited for measuring energetic acti-
vation over time. For example, respondents can complete diaries tracking ener-
getic activation over a period of time (such as a day, week, or a month;
Rothbard & Wilk, 2011; Sonnentag et al., 2008) or experiential sampling
where individuals are pinged at particular times to respond about their
current energy level. Research might also track energy over time through inter-
views or questionnaires. Research on energy amid the change process serves as
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exemplars (Huy, 2002; Jansen, 2004) of how energy ebbs and flows in the
change process, particularly transformational or radical changes, in which
burnout and exhaustion are common.

Other methods are more suited to measuring physical energy. Physical
potential energy is most difficult to measure as it requires a physiological inter-
vention (e.g. blood test). Physical kinetic energy, however, may be more
straightforward to measure with validated scales of relevant cognitions (e.g.
directed attention; Cimprich, 1993), by observing behaviors or by recording
resources put into use.

Another important direction for future research is to expand the model
beyond an individual level of analysis. Human energy in organizations is
clearly a social phenomenon and thus future research should extend the
model to collective levels of analyses. Some scholars have begun this process
(e.g. Bruch & Vogel, 2011; Collins, 2004; Quinn and Baker, 2012; Quinn &
Dutton 2005), but more needs to be done, particularly in terms of empirical
research. Research provides some initial empirical evidence for energetic acti-
vation aggregating to the group level (Barsade, 2002) and the organization level
(Bruch & Ghoshal, 2003; Bruch & Vogel, 2011; Cole, Bruch, & Vogel, 2011).

Two elements of the integrative model are particularly promising in extend-
ing to higher levels of analyses. First, when the activities involved in the prac-
tice variable that a person repeats over time are interdependent with the
activities of other people, the repetition of these interdependent activities
form social structures (Collins, 1981, 1993). Organizational scholars have
only begun to explore the role of energy in the creation, maintenance, and
destruction of the many social structures of interest to the field. Another
point in the model that can help explain collective-level effects are the variables
having to do with resources. For example, recent research by Howard-Gren-
ville, Golden-Biddle, Irwin, and Mao (2011) examines how organizational
actors together create resources and energize frameworks to facilitate organiz-
ational change. Their work complements prior research that examines how col-
lective patterns of human energy can lubricate organizational change (Huy,
2002; Jansen, 2004).

Another direction for future research pertains to understanding a wider
swath of outcomes resulting from energy depletion and generation. In the lit-
eratures that emphasize energy as a scarce resource, a growing body of research
examines how energy depletion contributes to unethical behavior and work-
place deviance (i.e. more of the negative spectrum of organizational behaviors).
It will be fruitful for scholars to explore the effect of resource depletion on posi-
tive, volitional actions, such as organizational citizenship behaviors (OCBs,
Smith, Organ, & Near, 1983) or proactive behaviors (Grant & Ashford,
2008). For example, can energy depletion potentially create urgency to be
more agentic and to reach out more to help others? For example, crisis man-
agement research demonstrates how in challenging times, we are a likely to see
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pro-social and helping behaviors (James & Wooten, 2010). Similarly, the litera-
tures that emphasize energy as an abundant resource demonstrate positive out-
comes including performance (Fritz & Sonnentag, 2005) and creativity
(Carmeli & Spreitzer, 2009; Kark & Carmeli, 2009). Future research may
also address how an abundance of energy may be related to negative or
deviant behaviors including groupthink, greed, and unethical behavior, for
example.

An additional area for future research is how the context of work can restore
human energy. Prior research that focused on energy restoration has tended to
focus on non-work influences on energy such as sleep (Barnes et al., 2011),
nutrition (e.g. Thayer, 1989), breaks (Trougakos et al., 2008), exercise
(Thayer, 1987), exposure to the natural environment (Kaplan, 1993), and
how time is spent on evenings, weekends, and vacations (Eden, 1990; Fritz
& Sonnentag, 2005, 2006; Kithnel & Sonnentag, 2011; Sonnentag, Binnewies
et al. 2010; Westman & Eden, 1997). Yet, we know much less about how
energy can be restored in the doing of work (Fritz, Lam, & Spreitzer, 2011).
New insight could be brought to this research by incorporating insights
from research on IRC. For example, one finding in ART that suggests that
one counter-intuitive way for people to restore themselves when they feel
like their energy is depleted is to find fascination in their work (Kaplan
et al.,, 1993). This raises the question of why more work would restore depleted
energy. IRC theory, however, would suggest that fascination may be a form of
ritual experience. When people are fascinated with their work, they are co-
present with their work, there are boundaries that keep them from being dis-
tracted by other things, they focus intensely on what they are doing and, if their
work involves other people, they feel the same way about the work that the
other people involved feel. All of these conditions would lead to entrainment
and an increase in energetic activation. Future research could test these
possibilities, and it could also explore how organizational and workplace
context, including organizational culture and structure, work design, team
dynamics, and human resource practices, influence restorative (or depleting)
experiences.

The example of using IRC theory to explain how finding fascination in one’s
work can be restorative raises other questions as well. For example, is it possible
that when people find fascination in work that does not involve other people,
they can still experience the same (or similar) ritualistic effects? Individual
work can have co-presence, boundaries, and focus, and even though it does
not involve other people who are experiencing the same emotions, people
could derive emotion-consistent feedback from their work, and they could
entrain themselves into a rhythm as they work with these objects, deriving a
feeling of solidarity with the objects and energy from the work. Because this
experience is tropic, people would seek to have those kinds of work experiences
again and again, which may lead them to commit to particular professions,
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seek particular roles in organizations, or otherwise engage in a particular struc-
turing of organizations.

The example of using IRC theory to explain the restorative effects of finding
fascination in work also suggests, then, how the integration of IRC theory with
the other, more individually-focused theories can help expand the potential of
those theories to explain social and organizational phenomena. Another
natural connection, for example, would be to expand the insights from SDT,
which shares interests in intrinsic motivation and in belongingness with
IRC, to examine the effects of meeting or failing to meet collective needs for
belonging, competence, or autonomy on collective outcomes. In fact, IRC
theory may even suggest that the needs for competence and autonomy
are ultimately rooted in the need for belonging, and that the needs for compe-
tence and belonging are simply culturally conditioned versions of the need to
belong.

Network research informed by this tradition has focused on the impacts of
energizers and de-energizers in organizations (e.g. Baker et al., 2003). This
interest would suggest a need to explore the qualities and characteristics that
make individuals energizing and de-energizing. A closer examination of the
dynamics of these networks (Quinn & Baker, 2012), however, suggests that
the labels “energizers” and “de-energizers” may in fact be social constructions
rooted in relationships rather than in individual characteristics, created and
reinforced by a history of somewhat chance interactions. More work is
needed to explore how and why this happens as well as whether and how
these constructions, once reinforced, can be changed. Scholars should pay par-
ticular attention to these processes in organizational change, given the role that
energy plays (Huy, 2002; Jansen, 2004).

We pointed out, at the outset of this article, that perhaps the most central
reason for why organizational scholars are interested in energy is because of its
role—implicitly or explicitly acknowledged—in motivation. The integrated
model of human energy suggests a number of roles that energy can play in
the motivation process, enhancing, diminishing, limiting, or ending effort,
expanding the ways effort can be expended, and raising or lowering the chal-
lenges that effort will be expended to meet. We have also argued, in the
process, that innovation or resourcing can have as much of an impact on
motivation as motivation has on innovation. This is another avenue that
could generate fruitful inquiry. How and under what circumstances do new
resources raise or lower effort? Or change the direction in which effort is
invested? Are there cases in which innovations terminate effort? If so, why?
And how does the reciprocal influence of motivation and resourcing unfold
over time? Questions like these can change the equations of expectancy
theory or equity theory or job design, suggesting new ways to conceive the
ways we view motivation at work.
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Conclusion

Our integrative model brings coherence to a burgeoning literature on energy in
a work context. In this way, our model of human energy in organizations coa-
lesces with recent research in positive organizational scholarship (POS)
(Cameron, Dutton, & Quinn, 2003). POS is focused on the generative
dynamics in organizations that lead to the development of human strength,
foster resiliency in employees, and cultivate extraordinary individual and
organizational performance. Our sustainable model of human energy fleshes
out the logic for core POS dynamics including endogenous resourcefulness
(Dutton & Glynn, 2007) and the creation of resources beyond what might
typically be expected (Feldman & Worline, 2011).

We hope that this model can encourage scholars to make energy dynamics
more explicit in their research and sow the seeds for new research on the
generative dynamics in and of organizations, particularly at more collective
levels of analysis. The integrative model can also offer new avenues for motiv-
ation researchers to draw more on the ideas of resource seeking and resourcing
as mechanisms for enhancing the initiative, duration, and persistence of effort.
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Endnotes

1.  Some literatures, such as open systems theory (Katz & Kahn, 1978), use the concept
of energy metaphorically to describe the flow of money, people, information, and
other resources through organizational systems, but in this paper, we focus on
human energy, as this is the focus of most of the research we reviewed.

2. To keep the review focused on human energy in organizations, research in biology,
chemistry, and physics is not included.

3. Typically, in a System Dynamics model, we would include a fourth variable in this
causal loop to account for the speed with which resourcing is happening. Speed of
resourcing refers to the amount of resources a person creates in a given time period.
Variables that account for speed and acceleration are important to specify in a
System Dynamics model because they account for the role of time in the model.
The speed with which people put resources into use will depend on how much
effort they invest in finding or creating resources that can be put to use. We can
expect that the more people find and create resources, the more quickly they
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will be able to put resources into use. If the speed of resourcing is negative, people
can lose resources. And as people find resources more quickly, they will have more
resources to put to use. We do not include this variable—or other time-based ratio
variables—in this model in order to keep our model as simple as possible. To
conduct simulations and empirical tests of the model, however, these variables
would need to be included.

4. This is another example of a place where a System Dynamics researcher would
introduce a time-based ratio variable like acceleration of resourcing. If acceleration
is accounted for, researchers can account for the effects of upper and lower limits of
resources on the dynamics of a system: when few of the possible resources are in use,
resources can be found and put to use at an accelerating pace (there are plenty of
good reasons for writing the report and plenty of glucose to convert into action),
but when most of the possible resources are already in use, finding new ones
becomes harder and the pace of resourcing slows down until no resources remain.

5. Earlier research on mood (Russell, 1980) categorized mood along the two dimen-
sions of (1) pleasantness/unpleasantness and (2) degree of activation or arousal.
Thayer’s (1989) and Watson and Tellegen’s (1985) work suggested that these
dimensions could be rotated 45°, leading to separate dimensions of affect or
arousal. Watson et al. (1999) later amended these terms, calling them positive acti-
vation and negative activation, because it is possible to experience positive or nega-
tive affect that is not high on activation. Following typical conventions in current
psychology, we use the term “activation” rather than “arousal”.

Some scholars prefer to conceive of people as having only one form of activation
that is interpreted to have positive or negative valence (Elfenbein, 2007). There is
long-standing debate among psychologists over how many types of activation there
may be in affective experience (Lang, 1995). We follow the two-activation-system
approach here because of our focus on the distinct relationship between energetic
activation and physical energy (Marks, 1977) and because research has shown that
energetic activation has an “undoing” impact on the effects of tense activation
(Fredrickson, 1998a).
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