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Abstract Inventions and improvements of advanced energy technologies—tech-
nologies that power active networks, that catalyze greater use of renewable resources,
that improve energy efficiency, and that are developed synergistically with broad
sustainability goals—are necessary to improve local, national, and global well-
being. Indeed, all dimensions of ‘energy sustainability’—including the historically-
overlooked issue of social acceptance—are critical. Events during 2020 highlighted
further many elements of the contemporary sustainability agenda. Because energy
is central to human existence and well-being, and because the sustainable provision
of critical energy services will continue to be a key priority for communities in the
future, those working in the energy sector must ensure that sustainability consider-
ations are integrated into their work. This article offers perspectives and insights to
guide this integration.

1 Introduction and Purpose

The purpose of this chapter is to investigate sustainability within the context of
transformative energy systems. While inventions and improvements of advanced
energy technologies—technologies that power active networks, that catalyze greater
use of renewable resources, and that improve energy efficiency—are necessary to
improve local, national, and global well-being, they are not, by themselves, suffi-
cient. Instead, it must be ensured that such technological development takes place
in ways that are synergistic with other parts of the broader social, economic, and
environmental context. This chapter provides those focusing upon specific techno-
logical innovations with details of that broader context so that their actions can be
designed to have greater impact; likewise, this chapter also equips those working
within this broader context with an increased appreciation for how such connections
can effectively be made.
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The chapter is divided into seven main sections. Following this brief introduction,
the following two sections introduce the concept of sustainability—initially in its
broadest form, and then with a particular focus upon energy sustainability, providing
some historical context and also outlining the current global agenda. The fourth
section then looks at social acceptance issues associated with transformative energy
systems, arguing that they were, until recently, a relatively oft-overlooked set of
topics.

The fifth section briefly reviews themonumental events of 2020, focusing upon the
global pandemic and the Black Lives Matter movement, highlighting their impacts
upon particular areas of concern for energy professionals and society more broadly.
Material from this section—and indeed from all parts of the chapter—is then used,
in the following section, to sketch out the contemporary sustainability agenda for
those whose work serves to invent and/or to improve advanced energy technologies.
A brief final section summarizes and concludes the chapter.

2 Sustainability

The term ‘sustainable development’ was widely popularized in the late 1980s, in the
wake of the 1987 publication of the Report of the World Commission on Environ-
ment and Development (commonly known as the Brundtland Report). Defined as
‘development that meets the needs of the present without compromising the ability
of future generations to meet their own needs’, attention to the term increased the
awareness of both spatial and temporal impacts of activities that served to advance
economic growth [40].

During the 1990s, 2000s, and 2010s, sustainable development issues were
addressed at various levels. At the international level, activities around a number
of global mega-conferences served to advance the issue—namely, the 1992 United
Nations Conference on Environment and Development (Rio de Janeiro, Brazil), the
2002World Summit on Sustainable Development (Johannesburg, South Africa), and
the 2012 United Nations Conference on Sustainable Development (Rio de Janeiro,
Brazil). They focused global attention upon a range of challenges and opportu-
nities that transcended environmental, social, and economic boundaries (let alone
geographic boundaries), and they also served to be a location whereby individ-
uals and institutions from around the world could work together to build systems
of monitoring, evaluating, and potentially transforming. While many analysts give
such summits mixed reviews, it is nevertheless the case that they provided unique
universal opportunities for reflection and discussion [27, 43].

Also noteworthy at the global level during this period was the world’s activity
to develop a set of universally-agreed ambitions for sustainable development. In
2000, 147 heads of state met at the United Nations Millennium Summit (New York
City, United States) and agreed on the Millennium Development Goals (MDGs).
The MDGs consisted of specific targets for the year 2015 across eight areas (see
Table 1). While some criticized the MDGs for being too narrowly focused and not
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Table 1 Millennium
development goals [48]

1. Eradicate extreme poverty and hunger

2. Achieve universal primary education

3. Promote gender equality and empower women

4. Reduce child mortality

5. Improve maternal health

6. Combat HIV/AIDS, malaria, and other diseases

7. Ensure environmental sustainability

8. Global partnership for development

sufficiently comprehensive, they nevertheless catalyzed many conversations around
global targets, encouraged goal setting in global governance, and set the stage for
the 2015 agreement of the Sustainable Development Goals, to which I return below
[6, 41, 57].

Further to this global level activity on sustainable development during the 1990s,
2000s, and 2010s, much activity also occurred at national and local levels. And
much of this was catalyzed by a particular emphasis upon implementation of global
aspirations and commitments: this was initially prompted by the 1992 publication
of Agenda 21 (at the United Nations Conference on Environment and Develop-
ment, noted above), subsequently further stressed in the 2002 and 2012 conferences
mentioned above. Nationally, several countries produced (and continue to produce)
sustainable development strategies, which would not only be used domestically but
would also often be fed into United Nations processes [1, 31]. And locally, ‘Local
Agenda 21’ was a prominent vehicle for such discussions during the latter part of
the twentieth century and the initial part of the twenty-first century; more recently, a
variety of terms have been used to advance the same priorities, including sustainable
cities, sustainable communities, and sustainable urbanization [5, 26].

While activity at all of these levels yielded some success—though notmet entirely,
the MDGs did much to address, in particular, global poverty [49]—it was clear that,
by the middle of the 2010s, efforts to advance sustainability needed not only to
continue but indeed needed to be accelerated. Annual reporting on the ‘emissions
gap’ by theUnitedNations Environment Programme (UNEP), for one, contributed to
this sentiment. This emissions gap was calculated by finding the difference between
two values: (i) the 2030 greenhouse gas emission levels needed to keep anticipated
average global temperature increases by 2100 below 2 °C; and (ii) the 2030 green-
house gas emission levels anticipated, given then-current national projections and
plans. In 2015, for instance, the gap was calculated to be the difference between 42
GtCO2e (where emission levels needed to be in 2030 in order to ensure global climate
stability) and 54 GtCO2e (a ‘best case scenario’, given then-current trajectories and
plans; the baseline was closer to 65 GtCO2e). This gap of 12 GtCO2e was expected
to have monumental socio-ecological impacts [47]. And UNEP was by no means
alone in its assessment. The Stockholm Environment Institute’s work on planetary
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Table 2 Sustainable
development goals [50]

1. No poverty

2. Zero hunger

3. Good health and well-being

4. Quality education

5. Gender equality

6. Clean water and sanitation

7. Affordable and clean energy

8. Decent work and economic growth

9. Industry, innovation, and infrastructure

10. reduced inequality

11. Sustainable cities and communities

12. Responsible consumption and production

13. Climate action

14. Life below water

15. Life on land

16. Peace and justice strong institutions

17. Partnerships to achieve the goal

boundaries across nine critical processes, for instance, also served to reinforce the
conclusion that the world’s efforts to advance sustainability were falling short [42].

Thus, on 5 September 2015, at the United Nations headquarters in NewYork City,
United States, 193 countries agreed to the 2030 Agenda for Sustainable Develop-
ment, and—as part of that—17 Sustainable Development Goals (SDGs). Succeeding
the Millennium Development Goals, the SDGs were accompanied by 169 targets,
whith countries committed to implementing by 2030. In the half-decade since their
introduction, the SDGs have come to be part of many discourses, being focal points
for a range of governmental, business, and other organizations’ activities, plans, and
aspirations. Their impact, moreover, appears set to continue to grow. The SDGs are
listed in Table 2.

Finally, let me offer a note about terminology. I have used two terms throughout
this section—namely, ‘sustainable development’ and ‘sustainability’. There have
been several investigations into which term is most appropriate given any particular
purpose that has been identified—([32], 6), for instance, draws upon earlier work,
arguing that ‘while “sustainability” refers to a state, [sustainable development] refers
to the process for achieving this state’.While such discussions are indeedworthwhile,
they are beyond the scope of this chapter. Indeed, in this chapter, I follow much of
the more recent literature (e.g., [19]) by primarily using the term ‘sustainability’.
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3 Energy Sustainability

Unlike the earlier Millennium Development Goals—which did not have energy as
a focus for any of its eight goals (see Table 1)—energy is prominent in one of the
Sustainable Development Goals (see Table 2). More specifically, SDG7 is concerned
with ‘committing to ensure access to affordable, reliable, sustainable and modern
energy for all’. Full details of it and its associated targets and indicators are provided
in Table 3.

In addition to the focus upon energy in SDG7, energy issues were also ‘part of’
manyof the other 16SDGs. Indeed, the attentiondrawn to such cross-connectionswas
not least of all an effort to address one of the perceived failings of theMDGs—namely,
their narrow focus; their ‘siloing’. Thus,while each of the SDGs has a particular focus
(see Table 2), that does not mean that how that particular goal contributes to, or
obstructs, progress on the other goals should be ignored. Instead, many argued, such
connections—someofwhich couldwell be unanticipated and/or unintended—should
be thoroughly investigated. For energy project proponents—and energy transition
advocates—that means considering the impact of energy initiatives upon the other 16

Table 3 Sustainable Development Goal 7 and associated targets and indicators [51]

Sustainable Development Goal 7—Ensure access to affordable, reliable, sustainable and modern
energy for all

Target 7.1—By 2030, ensure universal access to affordable, reliable and modern energy services

Indicator 7.1.1—Proportion of population with access to electricity

Indicator 7.1.2—Proportion of population with primary reliance on clean fuels and technology

Target 7.2—By 2030, increase substantially the share of renewable energy in the global energy
mix

Indicator 7.2.1—Renewable energy share in the total final energy consumption

Target 7.3—By 2030, double the global rate of improvement in energy efficiency

Indicator 7.3.1—Energy intensity measured in terms of primary energy and GDP

Target 7.a—By 2030, enhance international cooperation to facilitate access to clean energy
research and technology, including renewable energy, energy efficiency and advanced and
cleaner fossil-fuel technology and promote investment in energy infrastructure and clean energy
technology

Indicator 7.a.1—International financial flows to developing countries in support of clean
energy research and development and renewable energy production, including in hybrid systems

Target 7.b—By 2030, expand infrastructure and upgrade technology for supplying modern and
sustainable energy services for all in developing countries, in particular least developed
countries, small island developing States, and land-locked developing countries, in accordance
with their respective programs of support

Indicator 7.b.1—Investments in energy efficiency as a percentage of GDP and the amount of
foreign direct investment in financial transfer for infrastructure and technology to sustainable
development services
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SDGs (and also being cognizant as to how initiatives advanced under other banners—
‘oceans’, ‘equality’, etc.—affect progress towards SDG7). These connections have
been theorized and operationalized in a variety of ways (e.g., [29, 35]).

While not explicitly connected with the Sustainable Development Goals (for that
term only entered the debate explicitly in 2015), how analysts have been connecting
energy issues and sustainability issues date back decades. Indeed, Lovins’s call—in
thewake of the first so-called energy crises of the 1970s—for amove to a ‘soft energy
path’ (emphasizing energy efficiency), away from a ‘hard energy path’ (activities and
policies that privileged fossil-based, centralized, supply-prioritized energy systems)
is a prime early example [28]. Foci through the 1980s, 1990s, and 2000s included
sustainability issues with an economic emphasis (for instance, re-regulation for effi-
ciency in energy markets) and sustainability issues with an environmental emphasis
(for instance, reduction of polluting air emissions to ameliorate both local smog and
global climate change). Reviews of this period can be found in, for example, [16],
[53], and [54].

Today, discussions around the movement towards energy sustainability continue.
Indeed, major energy-focused organizations have their proposals—or scenarios—
associated with this transition. The International Energy Agency presents a number
of scenarios in its flagshipWorld Energy Outlook report, including different sustain-
able development scenarios [23]. TheWorld Energy Council, for its part, emphasizes
energy security, energy equity, and environmental sustainability of energy systems
[58]. Other intergovernmental institutions that have a broader remit also have energy
high on their respective agendas—for instance, the United Nations Development
Program [45, 46] and the World Bank [64]. Business-based international orga-
nizations—like the World Economic Forum—have also advanced their particular
perspectives on energy sustainability [59].

If the above can be called ‘mainstream’ global perspectives, alternative perspec-
tives—often calling for a faster transition that is less reliant upon conventionalmarket
forces—are also being advanced. For instance, plans for more rapid decarboniza-
tion, explicitly accompanied by economic justice goals, have been put forward by
[13]. By contrast, prioritization of renewable resources characterizes the work of the
aptly-named International Renewable Energy Agency [25].

Finally, in addition to these international-level perspectives, there have also been
debates at the national and sub-national levels—for example, Germany’s discussions
around its energy transition (Energiewende) [38] and the work of the C40 [10],
respectively.

To summarize this section of the chapter, note that there is an agenda focused upon
energy sustainability. Having evolved over the past five decades, it—like sustain-
ability more broadly—was originally fractured into its constituent economic, envi-
ronmental, and social components. Encouraged not least of all by the emergence of
the SDGs in 2015, however, recent investigations have been much more compre-
hensive and interconnected (and, as the next section will argue, have brought social
considerations into greater focus). [11] document this by presenting a detailed liter-
ature review of sustainability evaluation for energy systems (2007–2017), as well
as an associated database that can be used by energy professionals. And, to cite a



Sustainability and Transformative Energy Systems 445

specific example of such investigations, [12] advance the Sustainable Development
Goals Impact Assessment Framework for Energy Projects (SDGs-IAE) and apply it
to power generation projects in Ethiopia and the United Kingdom. Indeed, energy
sustainability is the focus of an active, important, and rich set of discussions today.

4 Integrating Social Dimensions

As noted above, of the different constituent dimensions of sustainability, it is the
economic and environmental elements that received the majority of the early atten-
tion; indeed, ([9], 1) reported that ‘the social pillar [of sustainable development] has
earned a reputation for elusiveness, and even chaos in part because social priorities
are diverse and context specific’. In this section, I consider the concept of ‘social
acceptance’ of transformative energy systems.

Experience with the siting of energy projects, particularly nuclear power stations
and wind-farms, has revealed that citizen acceptance of a project is critical to the
success of the same project. More recent experience with the ‘user-end of energy
systems’—in particular, programs like time-of-use tariffs and demand response
incentives—has further demonstrated that acceptance can involve not only tech-
nology that is ‘much closer to home’ (e.g., solar panels on one’s rooftop), but also
energy control procedures that though ‘technically invisible’ (e.g., an external signal
that raises an air conditioning system’s set point by two degrees Celsius) may be
viewed as intrusive by some.Without acceptance of such technologies and programs,
transformative energy initiatives can ‘come off the rails’, even at advanced stages of
development. In response, investigations as to how citizen acceptance can develop
and be sustained have been undertaken.

Ground-breaking literature examining social acceptance of energy technologies
and energy programs distinguished among multiple dimensions of social accep-
tance, most commonly: communities, markets, and socio-political dimensions [65].
More recently, increasing attention to the role of multiple actors has supplemented
this traditional framework with the following foci: public acceptance, key stake-
holder acceptance, and political acceptance [52]. Together, approaches like these
have catalyzed many empirical studies that have served not only to refine these
conceptual ideas but also to extend the range of energy technologies and energy
programs investigated from an acceptance perspective.

Key recent investigations include the following: [15] propose a research agenda
regarding the social acceptance of energy storage technologies, [17] examine elite-
level attitudes towards energy storage in Ontario, Canada, [4], while examining
renewable energy, argues for a conceptual reframing of the literature to consider
‘community of relevance’, [8] reviews public perceptions of energy technologies
research, considering both large scale and customer-facing energy technologies, and
[56] do a systematic review of the literature associated with the social acceptance
of neighborhood scale distributed energy systems. These, and other, studies point to
the importance of a multidimensional social acceptance research agenda to continue
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studying the deployment of advanced energy technologies and energy programs
(in isolation and in systems) and to evaluate how the social acceptance of these
technologies and programs evolve through interaction among multiple actors using
multiple channels at multiple levels.

Indeed, coming out of this literature—and it is continuing to grow (and indeed
accelerated by events of 2020, but more about that below)—are three key messages.

First, energy issues are multi-sector and multi-stakeholder, and different people
will bring different understandings, different experiences, different priorities, and
different lens to issues and projects. Thus recognize that people will see ‘the same
things’ differently, and plan accordingly. Consider, for instance, a study by [22], who
conducted a questionnaire study among 217 citizens living near the first publicly
accessible hydrogen fuel station in the Netherlands. She found a range of emotions
arising from the same project—varying levels of anger, fear, joy, and pride all arising
from a hydrogen fuel station that was placed in the city of Arnhem in 2010. Of
course, people are different, and their calculations will be informed by a variety
of perceptions, understandings, and values (among other factors). It is nevertheless
a useful reminder that multiple responses will almost certainly emerge within a
population.

Second, effective engagement—between, for instance, proponents and residents
for new energy projects—is critical. Engagement must be early, sustained, andmean-
ingful. There must be multiple opportunities for information provision and two-way
exchange, and commitments made must be fulfilled promptly and transparently.
A number of those actively involved in siting transformative energy projects have
published their own ‘how-to’ manuals regarding what they perceive to be effective
community engagement. As but one example, consider the work of Australia’s Clean
Energy Council. Being the industry association for that country’s renewable energy
industry, the Council has collated resources that help project proponents build effec-
tive relationships with their host communities, arguing that trust and respect must be
at the foundation [14].

And third, communication must be fulsome, truthful, and accessible. All involved
must be committed to open dialogue and to working to agree on statements of fact
and to clarify misunderstandings as quickly as possible. Indeed, such suggestions
can be broadened to offer ‘best practices’ on communications more generally. [2],
for instance, highlight the importance of what they call sociotechnical approaches
to effective communications on a range of energy and environmental issues. A
key message of theirs is that a broad understanding must be developed: breadth
in the kinds of approaches that can be useful (technological, structural, and cognitive
‘fixes’), breadth in the kinds of actors sending and receiving communications (indi-
viduals, organizations, technologies), and breadth in the understanding of peoples’
engagement (motivations, attitudes, behaviors). This can be extremely useful to those
taking forward particular transformative energy initiatives.

Research and analysis in this field have shown the importance of social acceptance
to ensure that the right energy initiatives are adopted in timely, cost-effective, and
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sustainable ways. Recognizing differences among stakeholders and their perspec-
tives, implementing effective engagement strategies, and communicating clearly will
go a long way towards ensuring energy activity success.

Asmentioned above, consideration of integrating social aspects of energy sustain-
ability more fully—including those above—was accelerating in any case during the
2010s, but events during 2020 served to augment it even further. In the next section, I
briefly review key events in 2020 and the broader societal changes they encouraged.
Then, in the following section, I examine how those impacts—combined with all
that has been presented in this chapter to this point—have effectively combined to
construct an agenda for energy professionals going forward.

5 Events of 2020

The year 2020 was remarkable for a variety of reasons. The two reasons that I will
focus upon here are the coronavirus crisis and the Black Lives Matter movement.

First, the World Health Organisation declared a global pandemic as a result of
COVID-19 on 11 March 2020. As of November 2020 (the time of writing of this
chapter), the global impact had been devastating. Most importantly, more than 1.3
million people had lost their lives, and 54.7 million people had been infected by the
virus (figures from Johns Hopkins University, 16 November 2020). Economically,
the world’s economy had contracted by 4.4% during 2020 (figure from the Inter-
national Monetary Fund, 16 November 2020). Hundreds of millions of people had
lost their livelihoods, and virtually no one had escaped impact: it was estimated that
the physical and mental toll upon many would last for months, if not years, while
the consequences for groups (be they communities, or countries, or regions) were
both immediate and longer-term. Geopolitical reordering was looked to be another
potential long-term consequence of the virus [63].

Second, on 25 May 2020, George Floyd—a black man—was killed in
Minneapolis, United States by Derek Chauvin—a white police officer—while being
arrested for allegedly using a counterfeit bill. Floyd’s death triggered worldwide
protests against police brutality and systemic racism more generally. Collectively,
the responses reignited the Black Lives Matter movement and directed greater atten-
tion to issues of equity, diversity, and inclusion. Indeed, the disproportionate impact
of the global pandemic upon vulnerable communities was shocking to many; the
fact that the United States was in the midst of a national election campaign provided
additional platforms for discussions about equality and related issues [7].

Many had reflections upon how events like these in 2020 were changing global
social and economic life in significant ways. Some investigations highlighted, for
instance, the potential long-term impact upon the economy (e.g., [24]), upon the
nature of work (e.g., [3]), and upon the role of technology (e.g., [30]). Building upon
all of this reflection in wake of a remarkable 2020, I will highlight three areas that I
believe are particularly important for those working to advance energy sustainability.
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They serve to help set the stage for the next section of this chapter, which advances
a current set of priorities for energy professionals.

First, evidence-based decision-making is more important now than perhaps ever.
Experience through the events of 2020 has demonstrated the value of rigorous and
independent investigations that place a premium upon standards like validity and
reliability. This sentiment was often voiced by different scientific and other associa-
tions during the year. For example, many US-based scientists wrote about the value
of science, and the importance of an engaged and well-informed public [62].

Second, collaboration is vital. Again, experience during 2020 revealed that society
often needs multiple perspectives—across disciplines, jurisdictions, ecosystems,
and cultures—to solve problems and to embrace opportunities. It was shown that
bright minds with different experiences, knowledge-bases, sets of resources, and
ways of thinking coming together on challenges and opportunities are needed. Like
many themes that climbed global agendas during 2020, this had previously been
oft-noted—[37] had eloquently laid out the value of interdisciplinary approaches
through diverse teams, and [18] was similarly impactful regarding the importance of
international research.

And third, we must ensure that we leave no one behind. We need to ensure
that those who are most vulnerable—individuals, households, communities, coun-
tries—are fully included as we move towards solutions and sustainable livelihoods;
we must eliminate racism and discrimination of all kinds. Indeed, the concept of
‘co-creation’—of involving those impacted by issues, supported by evidence and
expertise, in problem-solving—serves to integrate all three areas.

Much of the discussion around these, and associated, areas, came together in
calls to ‘build back better’, ‘build forward better’, or undertake a ‘great reset’ (e.g.,
[36], [21], and [60]). Collectively, these were calls to acknowledge that, given the
size of the impact upon economies and societies during 2020, communities around
the world would—once they had the virus eradicated, or at least better controlled—
have to ‘emerge’ and ‘rebuild’. Given this, there was also a widespread feeling that
this crisis should be viewed as an opportunity: these same communities should not
slavishly rebuild whatever it is that got torn down during 2020. Instead, they had
the chance to determine what future was’best’—particularly in light of all that had
been learned from the pandemic and Black Lives Matter experiences—and to move
towards that new goal. Such recommendations should indeed be kept in mind as
more specific work on energy innovations are carried out. It is in the next section
where I make those connections.

6 Current Priorities for Energy Professionals

Given all of our learnings—learnings that were happening pre-2020 in any case,
along with learnings that were catalyzed and/or revealed and/or effectively created
by the 2020 pandemic—I offer, in this final substantive section, three interconnected
priorities for researchers, analysts, managers, regulators, and others who have been
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attracted to the subject material in this book. In other words, because I envision
readers of this book as being those who are at the forefront of knowledge with respect
to innovation in advanced energy technologies—that is, technologies that power
active networks, that catalyze greater use of renewable resources, and that improve
energy efficiency—I offer three priorities for them to keep in mind. These are not
priorities for the specifics of their work, but instead are priorities for how they place
the work they are developing within its wider context—so that their contributions
can be as impactful as possible. Accompanying each of the priorities, I point to
some themes that appear to be set to be important as activity to advance energy
sustainability continues. Let me also note that these priorities are also important for
those who already work within this broader context to consider—the importance of
context, and all of its constituents, should not be lost on anyone.

First, in the spirit of the aforementioned discussions to build forward better,
a priority should be to ask, ‘what is the goal?’ As with much being discussed
in this section, this issue was already moving toward the front of the proverbial
energy consciousness—even before the events of 2020. Many were successfully
challenging the traditional energy focus upon ‘supply’ by highlighting the impor-
tance of ‘demand’ as well. Indeed, a ‘whole system’ approach is now often—and
rightly—taken in energy studies. This is to be encouraged further, and analysts would
be wise to think about the ‘energy service’ that is ultimately desired; work can then
proceed to determine what kind of system would best serve to meet this energy
service requirement. (For elaboration and inspiration, see, for instance, the ‘system
diagrams’ in [20].)

Moving forward, those working on energy projects will be increasingly asked,
‘Why is it being done this way?’ Assumptions, inertia, and comments like ‘That is
howwe’ve always done it’ will no longer pass muster (if they ever did). Demands for
social and economic accountability will require respondents to speak to the energy
services to which they are contributing, and the reasons why.

Second, in addition to recognizing how the issue upon which one is working sits
within the broader energy system, recognize, as well, the importance of how the
issue is connected to other issues—particularly (in this case), in terms of spatial
connections and sectoral connections.

Regarding spatial connections, recognize that most energy issues have local,
regional, national, international, and global dimensions involving a whole range of
players. Put more academically, the term ‘multilevel governance’ is one with which
those working on energy projects should be familiar. To clarify, it is usually the case
that any particular energy system of interest will have linkages that reach across
borders, so multiple jurisdictions (and their associated players—be they govern-
ments, businesses, civil society organizations, or others) have their particular stakes
in the outcomes. Opportunities and challenges—catalysts and constraints—will be
presented by these different governance players working at these different levels. As
a case in point, energy politics in North America can often have local flashpoints
(e.g., the siting of a power plant), intra-regional elements (e.g., plans to integrate elec-
tricity markets), trans-border dimensions (e.g., varying definitions of ‘renewables’
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in different jurisdictions’ policies), and continent-wide elements (e.g., discussions
about a large-scale power grid), each of which can be connected to the other [33].

Sectorally, let me reemphasize that while energy service provision is a goal in
itself—indeed, a priority Sustainable Development Goal, as reviewed above—it is
nevertheless also connectedwithmultiple other goals that society is trying to advance.
All would be wise to evaluate explicitly how energy ambitions impact these other
priorities; the Sustainable Development Goals may well be a useful means to frame
that investigation. While the discussion above already highlights works that show
connections between SDG7 (energy) and other SDGs, Table 4 points to a few, in
particular, that may be particularly relevant for readers of this book. Going forward,
it will be critical to engage with others in an interdisciplinary manner to discover
pathways to win-wins for sustainability.

And third, resilience is critical. Going forward in virtually every part of our lives—
energy activities included—we will have to expect the unexpected. Consequently,
we will have to build our energy research, our energy projects, our energy policies,
and our energy institutions to be as nimble, flexible, and adaptable as possible. The
year 2020 has shown us that low probability and high-risk events do indeed occur.
And even before 2020, a number of observers had identified a range of such events
that could happen—pandemics included. Indeed, in the World Economic Forum’s

Table 4 Sample connections between advanced energy transformation initiatives and other SDGs

SDG Advanced energy
technology

Potential impacts Indicative reference

No poverty (SDG1) Implementation of
time-of-use electricity
rates

Movement from
traditional to dynamic
tariffs can have
dramatically different
cost impacts upon
different customer
segments

[39]

Gender equality
(SDG5)

Increased development
of smart energy and
internet-of-things
technologies for
in-home use

Without gender
analyses, technologies
can embody particular
images and privilege
particular groups

[44]

Reduced inequalities
(SDG10)

Increased deployment
of ‘energy projects’
(e.g., wind farms,
energy storage
facilities)

There can be notable
distributional impacts of
projects—e.g., siting
locations can burden
particular communities
with negative local
impacts

[34]

Climate action
(SDG13)

Increased use of
hydrogen as an energy
carrier

There can be substantial
climate impacts,
depending upon how
hydrogen is made

[55]
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annual analysis of global risks, ‘infectious diseases’was—at the beginning of 2020—
in a quadrant characterized by ‘higher impact’/’lower likelihood’ risks; ‘weapons of
mass destruction’, ‘information infrastructure breakdown’, and ‘food crises’ were
the other global risks in that same quadrant [61]. Indeed, all 31 risks presented on
the landscape warrant attention.

So, in summary, a message to energy professionals is to work with purpose, to
identify and to respond to connections, and to embed resilience in their work going
forward.

7 Summary and Conclusions

The purpose of this chapter has been to investigate sustainability within the context of
transformative energy systems. To do this, the scene was set by investigating sustain-
ability, generally, and energy sustainability specifically (with a further focus upon
social acceptance issues). More recent events—namely, the remarkable develop-
ments during 2020—were briefly described, and some of their key impactswere iden-
tified. This—and, indeed, all the material in the chapter—then led into a discussion
of the current sustainability agenda for those working directly in the energy sector.
The motivation for the inclusion of this discussion was to ensure that energy profes-
sionals’ efforts—which often focused upon a relatively small part of the broader
landscape—had a maximum impact going forward.

Energy is central to human existence and well-being. The sustainable provision
of critical energy services will continue to be a key priority for communities in
the future. Success in this regard will be important in helping to advance everyone’s
well-being and communities’ collective livelihoods.Regardless of the extent towhich
one’s work involves energy issues, all need to understand, generally, the systems at
work, and—at a minimum—connect with those who have more detailed knowledge.
Collectively and collaboratively, we can, together, move towards a sustainable future.
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