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Abstract: Discussions on how to define, design, and implement sustainable development
goals (SDG) have taken center stage in the United Nations since the Rio+20 summit.
Energy is one of the issues that enjoyed consensus, before and after Rio, as an important
area for SDGs to address. Many proposals have been put forward on how SDGs should be
formulated and what areas they should cover, but there have been few attempts to develop
a generic integrated framework within which diverse areas can be accommodated and
treated in a coherent way. The purpose of this paper is to develop such a framework for
SDGs and to demonstrate its application by elaborating specific target areas for the energy
sector. Based on a review and integration of global debates around SDG and energy, the
framework puts human wellbeing at the center of the agenda, with the supporting resource
base and global public goods forming additional tiers. A complementary set of enabling
goals is suggested with four layers: capacity & knowledge, governance & institutions,
public policy, and investment & finance. An energy SDG is elaborated to illustrate the
application of the framework. The illustrative SDG architecture for energy includes eight
target areas: basic energy access, energy for economic development, sufficiency,
renewable supply, efficiency, infrastructure, greenhouse gas emissions and security. These
target areas are relevant for energy for all countries, but depending on national
circumstances such as levels of development, the relative emphasis will be different
between countries, and over time.
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1. Introduction
At the United Nations Conference on Sustainable Development (Rio+20), in June 2012, a process
was initiated to formulate a set of sustainable development goals (SDGs) for pursuing focused and
coherent action on sustainable development [1]. Since Rio+20, discussions on how to define, design
and implement SDGs have taken center stage in the United Nations. A multitude of interpretations
have been put forward of how SDGs should be formulated and operationalized and what areas they
should cover, but there have been very few attempts to develop a generic framework within which
diverse areas can be accommodated (see below).
The objective of the paper is to develop a basic SDG framework for identifying relevant targets
for specific goal areas. The framework should be simple and intuitive but also applicable across a
wide range of development sectors, such as food, health, education, housing, or water and sanitation,
as well as capturing a complex global and multilevel policy context where both universality and
context-specificity (in both time and space) is required.
The paper illustrates the framework‘s application with an energy SDG. Although the list of
potential issues to be included in the SDGs is still long, and research papers should not be selecting
goals on behalf of the policy makers, energy is one of the issues that enjoys consensus as a priority
area both within and outside the UN system. The Rio+20 outcome document recognized the critical
role that energy plays in the development process. The Secretary-General‘s Sustainable Energy for All
initiative (SE4All) has established a first set of targets that enjoys widespread agreement and can be
used as a point of departure. Furthermore, energy is part of many recent proposals on the
post-2015 development agenda and the SDGs, either addressed by an individual goal or integrated in
specific targets, and can therefore serve as a relevant illustration.
As the policy processes have proceeded, global thinking on SDGs appears to have converged on the
notion that they must connect poverty alleviation, human wellbeing, and environmental protection in
new and more integrated ways [2–5]. However, the actual articulation of goal areas and targets, or
even the basic principles that should underpin them, has proven politically challenging. This paper
does not aspire to pre-empt the multilateral process on what SDGs should look like. Researchers
should refrain from articulating political goals–this must be an outcome of the international political
process. However, we should make available the theoretical and empirical knowledge base necessary
to make informed choices about goals, including goal architecture in general, as well as specific
sustainable development challenges, and ways in which they can be represented in a coherent way in
policy frameworks. With this in mind, we hope to contribute to both the policy discourse and the
academic understanding of global development goals.
Based on a review and integration of mostly separate global policy and research debates on
development goals and on energy, we propose a simple three-tiered framework for the SDGs, following a
―people first‖ approach that puts human wellbeing at the center of the development agenda [6].
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The framework recognizes that attaining human wellbeing in the long term is dependent on a
development context where resources and capital (both manmade and natural) are safeguarded and
global public goods (including environmental ones) need to be resolved. Thus far, it draws inspiration
from the early deliberations of the High-level panel in 2012 where a three-tiered approach was
discussed; building individual capabilities, expanding national opportunities, and managing global
risks [6]. It further elaborates on the notion and need for enabling conditions, and articulates four
layers of enabling goals.
Developing an SDG architecture is ultimately a political decision that must draw upon diverse
disciplines and perspectives. This paper combines insights from multiple disciplines, including
economics, development theory, philosophy, and social and natural sciences. It should be recognized
that the principles and priorities presented with such a starting point are not free from values or
assumptions. They could be claimed to fall in the mainstream of 20th Century philosophical liberalism
in assuming for instance that all people value their personal freedom and wellbeing, and that public
interventions anchored in a democratic liberal society are needed to uphold basic human rights. Insofar
as such principles are in accordance with the foundations of the multilateral system and international
law, they provide a legitimate basis upon which to construct SDGs.
The paper proceeds as follows. Section 2 introduces and discusses some key considerations for the
SDGs and positions them in a framework with three tiers of ultimate goals and four layers of enabling
goals. Section 3 will introduce the key development challenges associated with energy and how
they can be addressed in a basic architecture of SDGs. Section 4 presents main categories and
examples of enabling goals. Section 5 discusses how a pathways approach can be used to assess the
coherence of the agenda in relation to other goal areas. Section 6, finally, presents conclusions and
some implications for the broader SDG agenda.
2. Key Considerations for SDGs: A Three-Tiered Framework
Over the last year, a plethora of UN bodies, policy analysts, advocacy organizations, and research
groups has presented suggestions and approaches to a post-2015 development agenda and the SDGs.
All proposals put ending poverty at the core of their development agenda by including goals on
poverty, education, and health, but also on issues such as ending hunger and ensuring full access to
modern energy, safe drinking water, and improved sanitation. Furthermore, many proposals have been
strongly influenced by the environmental sustainability research community, in particular the widely
popular concept of planetary boundaries, and the need to respond to a global environmental crisis as a
basis for firm action [7,8] by addressing issues like sustainable agriculture, climate change, deforestation,
freshwater withdrawal, ecosystem services, and natural resource management. However, the ways in
which proposals combine poverty eradication with environmental sustainability differ widely. Some
proposals follow the same logic as the Millennium Development Goals (MDGs), but extend the
timeline for achieving the goals or add new goals, including on environmental sustainability [7],
whereas others present more comprehensive approaches that integrate the three sustainability domains
in a single goal [3,9], or specifically address development within natural resource limits [10,11].
However, as indicated by the lack of substantive progress in both the climate change convention
and the sustainable development summits, such as Rio+20, it can be questioned whether a globally
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embraced environmental sustainability norm is sufficiently institutionalized to induce action as the
core objective of the SDG agenda [12]. Policy makers tasked with negotiating and implementing
development goals and strategies are rarely in a position to give global environmental issues a principled
priority. Instead, their main concerns are usually related to areas such as the political stability of their
regime, economic development or growth, and the wellbeing and prosperity of their citizens. Whereas
strong sustainability notions such as planetary boundaries remain deeply contested in the policy
sphere, there is a little disagreement over the need to stimulate development and secure livelihoods.
This paper presents how the human wellbeing agenda can form a tractable core notion for
formulating SDGs, while integrating environmental and economic aspects as critical conditions in
additional tiers within this agenda. This ―tiering‖ of priorities has been suggested in policy papers [5,6]
and in stakeholder contributions [11], and resonates with both the need for nesting development
agendas [4,8,11,13], and using a multilevel approach to a global development agenda.
2.1. Tier 1: Pursuing Human Wellbeing
Over the last decade, thanks to rapid economic development in many parts of the world, aggregate
human wellbeing has undoubtedly increased. The opening of markets and trade has generated
wealth and growing incomes worldwide, and has contributed to lifting hundreds of millions out of
poverty [14]. In many contexts, MDGs have played a role by providing a common development
agenda globally and focusing attention on critical aspects of poverty reduction. However, economic
policy often pursues objectives for the aggregate economic wellbeing of a society, with the
afterthought that if aggregate wellbeing increases, ―winners can compensate losers‖ and everyone will
be better off. However, arguably this latter part tends be forgotten in implementation, as evidenced by
growing inequalities in higher-income countries and in rapidly growing economies [15]. Moral
philosophers, such as Gewirth [16], have shown that, contrary to the economic utilitarian view, the end
objective cannot be the aggregate wellbeing but the wellbeing and freedom of each individual, or more
exactly the opportunity for each individual to pursue wellbeing and freedom. Gewirth states, ―Act in
accord with the generic rights of your recipients as well as of yourself‖ ([16], p. 135). Indeed, in this
simple statement lies a foundation both for the sustainable development principle as articulated
famously in the Brundtland report from 1987 (―...development that meets the needs of the present
without compromising the ability of future generations to meet their own needs....‖). That people
everywhere share the same basic rights to wellbeing has strong foundations in international law and in
many national constitutions. Indeed, also economists have been concerned that one person‘s wellbeing
cannot be weighed against another‘s [17].
Most observers today consider rising inequalities a both socially unstable and ethically
unacceptable situation. However, this is not only an ethical consideration but can be argued from an
economic efficiency perspective as well. Recent analyses have shown that the increasing inequality
that has resulted from global economic change has become not only a social, political, and ethical
problem but is also an economic problem. Current inequalities within countries reflect market and
policy failures and constitute a growing barrier to growth and development [15].
At the core of the development agenda, and also in current proposals, is thus the fulfilment of rights
for the wellbeing of all people. The report of the high-level panel on the post-2015 development
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agenda addressed five big transformative shifts in international cooperation and policy making, with
the first being: ‗leave no one behind‘ [5]. Where the MDGs focused on halving poverty, tending to
target those people just below the poverty line, this shift includes goals and targets that address all
groups in society- referred to as ―universality‖ in the UN discussions.
Wellbeing is a complex concept and cannot be comprehensively discussed in this paper. Its
complexity creates challenges for using it as an SDG foundation but it has two major advantages. First,
it enables us to find a focus in a broad and integrated approach. Second, wellbeing readily lends itself
to be applied to a universal agenda. Dasgupta suggests that wellbeing should be classified as either
constituents (health, happiness, freedom) or determinants (access to food, nutrition, water, shelter,
knowledge) [18]. Within philosophy, a more nested perspective seems to prevail, with wellbeing being
economic or material, but also involving social inclusion, dignity, respect, and human capabilities
towards self-fulfillment [19]. Sen prefers to talk about freedoms, constituted by an essentially similar
set of factors; influenced by economic opportunities (e.g., to participate in trade and production),
political liberty (free speech and elections), social empowerment and conditions such as good health
and education [20].
Thus, components of wellbeing overlap, cannot be easily aggregated and need to be considered in
their own right. They include access to important resources and services at the individual level to cover
our basic needs, security, dignified livelihoods and basic access to resources such as food, water,
sanitation, energy, health, housing, safety, and education. A development agenda based on these
components necessarily also includes opportunities to participate in economic activities, social
inclusion, and empowerment. These constituents could together form the core of a generic SDG
framework. In this paper, we will go through one of them in more detail.
Conversely, ever-increasing consumption of basic goods does not lead to ever-increasing levels of
wellbeing or freedom. At a certain level of ―saturation‖, returns in terms of human development start
leveling off [21]. In the case of energy, for example, the correlation between the Human Development
Index and per capita energy use levels off at ca. 3000 kgoe per year (This is below the average
European consumption and less than half of the US consumption) [22]. There is actually some
convergence from economics, philosophy, religion, and psychology on this conclusion. From an
economic efficiency perspective, the argument has also been made that rich societies consume too
much (due to market failures in the factor prices) and that there is a need for corrective public
policy [23]. Many of the large religions call into the question Western consumerism in a profound
way, and psychologists have even dubbed it ―pathology‖ [24]. From a natural resources perspective
(including pollution and degradation), increasing wellbeing and, related, increasing consumption,
requires reduced resource use from those already much better off. Such decoupling could be
accomplished through increased resource efficiency, including the use of alternative resources
(see also Section 2.2 on the resource base), but also through reduced consumption of resource intensive
goods and services.
In summary, putting wellbeing at the center of a universal SDG framework rests on two basic ideas.
First, in poor societies, lack of access to basic goods and services that would enable and create
opportunities for economic and social development is a well-known barrier to wellbeing. Second,
ever-increasing levels of consumption of goods and services amongst high-consumption groups do not
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lead to greater levels of wellbeing or human development. In fact, vast inequities, be it in income and
economic opportunity or in use of services, are, in themselves, a barrier to wellbeing and development.
2.2. Tier 2: Developing the Resource Base
Any undergraduate economics textbook starts with the point that economics is the study of how
society allocates scarce resources to competing uses. Indeed, ―scarcity of means to satisfy ends of
varying importance is an almost ubiquitous condition of human existence‖ ([25], p. 15). This means
that the pursuit of wellbeing and freedom is conditioned and constrained by the quantities and qualities
of the resource base that surrounds us. This is also recognized by the well-established ―sustainable
livelihoods‖ framework, where livelihood outcomes are based on the resources (assets or capitals) that
people have access to [26]. The second tier of goals deals with this resource base. A resource
perspective allows us to get a handle on the multiple bases upon which people and societies build
wellbeing and freedom. The World Bank has for many years worked on the concept of capital and
assets, where not only conventional man-made capital but also social capital and natural capital, are
accounted for to examine how the full capital bases at the national level are changing over time. As
suggested by some indicators, such as ―genuine savings‖ or ―adjusted net savings‖, preserving the
resources and the capital basis for future generations is a key sustainable development consideration [27].
This consideration of a sustainable development of the underlying resource base is the major
difference from indicators such as included in the Millennium Development Goals (MDGs) and
Commission for Sustainable Development (CSD) indicators which list targets and indicators, but do
not show whether a country is developing sustainably or not.
By contrast, ―adjusted net savings‖ measures a more comprehensive rate of savings in an economy
after taking into account both investments and depletions in the capital base, including in human
capital, economic capital, natural capital, and damages caused by pollution. Negative adjusted net
saving for a country means that total wealth is in decline. Indeed, these measurements have shown that
many countries have failed to maintain not only natural capital but also the man-made resource base
over the last decade, including energy and transport infrastructure, but also health and education
systems. It should be noted that the national scale is not necessarily the most adequate level of
governance for all kind of resources. Many of them rely on coordination at subnational or international
levels (see also Section 2.3). Still, many of the resource bases upon which development depends are
maintained and drawn upon at a national scale.
Resource efficiency is central to this tier. In the inevitable context of scarce resources, the quest for
resource efficiency and productivity takes on a special position in both private and public spheres.
A number of industrialized and emerging economies use large amounts of raw materials like oil, iron
ore, coal, rare earth metals and woods, causing deforestation, biodiversity degradation, air, water, soil
pollution, and desertification in the exporting, often, developing countries. As it is not realistic to
substantially reduce the size of the world population or material welfare levels, there are not many
choices left but to increase resource efficiency in production and consumption of goods and services to
enable a long term development and sustainable use of the resource base.
There is a long-standing critique against these economic representations of different resources and
capital bases using standard national accounting approaches. One issue is that they are based on the
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assumption that all capitals can be substituted, which is certainly not always true. However, natural
capital and services tend to be treated as free and valueless by policy makers when not monetized.
Furthermore, all resources are interconnected. Indeed, resource use and its effects, ripple through
economic systems and the environment.
In summary, how the pursuit of human wellbeing connects to the surrounding resource base is
essential to the development agenda and should be included in an SDG framework, including the
development and sustainable exploitation of the natural resource base, resource efficiency
enhancement, and development and provisioning of man-made resources such as infrastructure.
2.3. Tier 3: Managing Global Public Goods
The third tier concerns functions in the global society that require conscious coordination and action
at the international level. The theory of global public goods concerns the provisioning of benefits that
do not have exclusive ownership rights and that are non-rival in use (one person‘s consumption does
not affect another person‘s consumption) [28]. Not all public goods manifest themselves at the global
scale, but most of them need to be managed through coordination and cooperation at the international
level. These issues, if not managed properly, will constrain human development and use of the
resource base, and as a result impede human and economic development at the core [4].
Certain aspects of the environment and use of natural resources are classical public goods, such as
the climate or the ozone layer, whereas others are private goods. Over the last decade the specific
public goods issues of the environment have increasingly become manifest at the global scale. This is a
result of both the vast expansion of the human population and the simultaneous expansion of human
economic activity. As a result, analysts have suggested that Earth has entered a new geological era
called the Anthropocene [29]. In this era, the stability of Earth‘s natural systems, including a stable
climate, oceans, and land and water systems, are dependent on human action (or inaction), as much as
human development and prosperity depends on the functioning of these systems.
Global public goods are however not confined to environmental concerns. Other areas include the
stability and functioning of international commodity markets, the international financial system, and
global security. On the latter issue, the term ―collective security‖ is a principle of the United Nations,
in which each state in the system accepts that the security of one is the concern of all. By employing a
system of collective security, the UN hopes to dissuade any member state from acting in a manner
likely to threaten peace, thereby avoiding conflict. Although this concept is developed from ―hard‖ security
concerns, it applies equally to security in a broader sense, including energy security and food security.
In summary, the management of global public goods such as Earth systems, markets, and
international security is of central importance to the pursuit of human wellbeing and the broader
development agenda and needs a representation in the SDGs.
2.4. Enabling Goals
A fundamental premise of both liberal democratic states and many of the authoritarian states today
and in history (as well as in many religions), is the obligation to help those that are not in a position to
help themselves to pursue their basic needs. This is the basis for a ―supportive state‖, which is needed
to promote equality in the right and ability of people to pursue wellbeing and freedom, where the
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source of this ability is institutional. However, the state does not operate in isolation. Underpinning it
we find social and governance structures and human beings with agency. The state‘s policies will
ultimately be implemented (or not) via decisions, investments and actions in civil society. Reflecting
this broader notion of governance, a broader set of enabling goals is warranted [30].
Our proposition is that four nested layers need to be included in an SDG framework. (1) At the most
fundamental level this is about building human capacity, through the development and transmission of
knowledge; (2) Building on this capacity, societies must ensure that governance and institutional
frameworks are set in place so that people are empowered to draw upon those capacities in the pursuit
of their wellbeing and freedom; (3) This institutional basis provides the source of agency, power and
legitimacy for the ―supportive state‖ which promotes the attainment of goals through public coordination
and interventions through public policies; and (4) These policies and institutions in turn will enable and
direct efforts of implementation, and in particular the investments needed in different development
sectors, and the financing arrangements for these investments. Many of these enabling goals are
sometimes referred to as ―means of implementation‖ within the international cooperation discourse.
2.5. A Generic SDG Framework
Combining these arguments and concepts a conceptually coherent SDG framework can be derived.
Figure 1 presents a simple model outlining the three tiers of ultimate goals, representing the actual
end-points of the post 2015/SDG framework, followed by four layers of enabling goals, representing
areas of action and intervention by different actors.
Figure 1. SDG framework: three tiers of ultimate goals and four layers of enabling goals.

The ―slice‖ is a representation of the main development goals for each issue and the means and
measures required to achieve them. This basic structure is universally applicable, not only for the
energy issue as we will illustrate in the next section, but indeed for all potential post 2015 goal areas,
be they education, health, water and sanitation, food, or housing. These topics are all considered in the
political process to be ―slices‖ in the SDG framework, and they can all be represented and articulated
in terms of the three tiers and four layers. Indeed, also social sectors such as education and health are
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amenable to these generic categories, and have strong dimensions of both global public goods (e.g., the
containment of disease and vaccination programs) and required resource bases (e.g., hospitals and
school infrastructures).
The tiering and layering enables us to keep the number of ―headline‖ SDGs to a manageable
number, while also allowing the unpacking of specific sets of target areas for each goal, allowing
sufficient granularity for being able to manage and establish means of implementation. This also enables
the combination of universal goals (relevant for all countries), and country and context-specific targets.
3. Energy as a Worked Example of a Sustainable Development Goal
Energy is essential for economic development and for human wellbeing. However, the energy
sector faces major challenges across the social, environmental and economic dimensions of
development: lack of basic access for the poor, lack of capacity for productive uses in many areas,
adverse impacts of climate change, energy-intensive lifestyles and inefficiency, health impacts from air
pollution, and political tension due to insecurity of supply [31]. As an expected three billion people in
developing and emerging economies will lift themselves out of poverty and enter middle-income [13],
they will also require energy services at much higher levels than today. The energy demand is
projected to grow globally by a factor of three over the 21st Century, a challenge that must be met in
ways that do not deplete our resource base, destroy the climate, or cause political tension [31]. This
section identifies the key dimensions of the energy development challenge that needs to be addressed
in the context the SDG framework. It builds on the ground-work of UN‘s SE4All initiative and its
action agenda [32], but complements this agenda with key insights from recent international
assessments [33–36]. SE4All provides an excellent basis but has chosen a simplified goal architecture
where the focus is on developing countries. Most recent SDG proposals make reference to SE4ALL
and include the three principal objectives [4,5,8,13]: to ensure universal access to modern energy
services, to double the global rate of improvement in energy efficiency, and to double the share of
renewable energy in the global energy system (all by 2030). However, while some proposals even add
one or two extra targets, none provide a more comprehensive view of energy development challenges
articulated in the international assessments.
Although a comprehensive view provides for a complex set of target areas, a simple qualitative
headline goal can still be formulated, such as the High-level Panel‘s suggestion ―Secure Sustainable
Energy‖, which can then be unpacked in the framework‘s tiers and layers. The three principal
objectives of SE4All (relating to basic access, renewables, and efficiency) are represented as target
areas in the first and second tiers, while additional target areas are articulated in all three tiers to
represent the main universal energy challenges at different scales (see Figure 4).
3.1. A: Pursuing Human Wellbeing
At the core of the framework are the fulfilment of human need and rights for the wellbeing of all
people. This includes access to important resources and services at the individual and household level
(e.g., health, water, sanitation, energy), but also social aspects such as human security, social inclusion,
and dignity. In the case of energy, this goal area addresses the availability of energy services to fulfill
human needs and advance wellbeing.
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3.1.1. Target Area A1: Basic Energy Access
Modern cooking appliances and fuels, and distributed electricity access, are the two major issues
within basic access to clean and affordable energy services. These are well articulated in SE4All.
Taking improved human wellbeing, including equitable prosperity and opportunity, as a centerpiece in
the development agenda, a starting point is that all human beings share similar needs, wishes and basic
aspirations. We need to cover our basic needs, including security, dignified livelihoods, and basic
access to resources such as food, water and energy. This concern corresponds directly to the need to
ensure universal access to modern energy to eradicate poverty. For those 2.7 billion people who rely
on polluting and inefficient stoves and fuels for cooking, and the 1.3 billion people who currently lack
access to electricity, and the other billion people who have power only intermittently, lack of energy is
a major barrier to development [33].
Indeed, although energy was not considered an explicit goal in the MDG framework, it is clear that
energy is a key enabler for several of the MDGs. Modern energy contributes to eradicating extreme
poverty and hunger (MDG 1) through powering pumps for drinking water as well as farm machinery
and irrigation to improve agricultural yields. It contributes to universal education (MDG 2) through
lighting to do homework, access to ICT, and freeing up time from fuel gathering, water fetching and
cooking to do school work. Modern energy in particular empowers women (MDG 3) by reducing their
burdens and stresses, and through street lighting it can improve safety and enable women to attend
school or community activities after dark. [37,38] Modern energy for cooking reduces risks of
respiratory illness from indoor air pollution and allows households to more easily boil water. It also
supports the functioning of health clinics and hospitals (MDGs 4, 5, and 6). Recent estimates point to
almost four million premature deaths annually from household air pollution caused by traditional
cooking fuels, with a disproportionate share for children under five [39]. Efforts for basic access
should not be compromised by efforts to mitigate climate change (MDG 7). Improved basic access to
clean energy will have negligible climate impacts and could improve household and local air quality
significantly [40,41]. Targets can be related to a number of issues within basic energy access. SE4All‘s
action framework outlines modern cooking, distributed electricity generation (off-grid, mini- and
micro-grid) and grid extension as key areas. Percentages of national populations, gaining
electricity access, are a common target in use today. Importantly, however, targets should be related to
the quality (reliability) and actual use of the energy service rather than just the dissemination of the
technology [42,43]. Analysts have taken an interest in understanding what levels of energy are needed
for human needs. Goldemberg et al. estimated that we could attain ―basic needs and much more for one
kilowatt per capita‖ primary energy [44]. Decades later, we understand that what constitutes human
wellbeing is always in flux, and the relationship to energy use, is a dynamic and changing one [45].
However, minimum standards can be set for lighting, and for modern fuel use. Lastly, in addition,
impacts can be targeted, such as particulate matter emissions from traditional solid fuel use, or number
of deaths or illnesses due to in-door air pollution.
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3.1.2. Target Area A2: Energy for Economic Development
In addition to basic access, targets for productive uses should be pursued. Beyond basic access at
the household level, energy is also a precondition for economic development, and a basis for almost all
economic activities. Furthermore, as poor communities rise from poverty, they also want to enjoy the
benefits of modern society and the opportunities that come with it. Over time, as the poor get richer, a
universal agenda must reflect this transition. Acknowledging that this requires a higher level of energy
use and power supply capacity than the household-related energy, the Secretary-General‘s Advisory
Group on Energy and Climate Change suggested that energy access must be addressed both in terms of
―basic human needs‖ and ―productive uses‖ [43]. Productive uses have been defined as ―the
application of energy derived mainly from renewable resources to create goods and/or services either
directly or indirectly for the production of income or value‖ [46]. The productive use term has suffered
from a narrow interpretation focusing on motive power such as engines and pumps. A broader
interpretation of value and income should be applied, including activity in agriculture, industries, retail
and services, and public sector uses such as health clinics, water supply and sanitation, and schools.
These are all economic uses that go well beyond the typically low demand profiles of households. The
energy requirements for economic uses are likely to change over time, as sectors change and
economies reach new levels of income. Recent scenario analysis by the Stockholm Environment
Institute (SEI) and partners shows the differences between pursuing a development agenda based on
basic energy access and a ―shared development agenda‖ that also entails productive uses for a
development trajectory towards a middle income country status by 2050 [36] (see Figure 2).
Figure 2. Energy demand in Western Africa, middle-income trajectory versus basic
energy access.

Estimates of what would be meaningful quantitative targets for energy for economic development
will be highly context-dependent (for example on what economic activities are possible to pursue) and
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further measurements for what levels are required for ―productive uses‖ need to be developed
bottom-up, taking into account different socio-economic conditions and different sector needs.
3.1.3. Target Area A3: Energy Sufficiency
As argued above, energy-intensive lifestyles are a major driver of growth in energy use, but human
wellbeing does not seem to increase alongside ever increasing energy uses [47]. Although there is very
limited correlation between the level of wellbeing and the level of energy consumption beyond a
certain point, people start consuming more energy as they become wealthier. This is evident from the
comparison of data on per capita energy consumption of high-income countries, middle-income
countries, and the least developed countries (see Figure 3). In view of scarce energy resources and
their externalities, the promotion of energy conservation in rich societies is an essential component of
the energy transformation. Unless we can provide all the required energy from renewable sources, it is
critical to consider energy consumption, both in terms of carbon emissions and in terms of energy
resource depletion overall. It has been suggested that ‗If everyone in the world used oil at the same rate
as the average Saudi, Singaporean, or U.S. resident, the world‘s proven oil reserves would be used up in
less than 10 years‘ [48]. Thus, high-income consumer groups not only need to improve energy
efficiency by using the best available technologies, but also consider their overall energy consumption
in light of its contribution to overall wellbeing [49]. This agenda may be controversial, as some
perceive reducing very high levels of consumption as a compromise of lifestyle. Steinberger and
Roberts [50] investigated the relationship between human needs and energy for several indicators of
human development: life expectancy, literacy, income, and the Human Development Index.
They found that increasing energy use past a moderate level does not necessarily contribute to higher
living standards.
Figure 3. Per Capita Energy Use (kg of oil equivalent).

Source: World Development Indicators.

One way to deal with this is to explore conservation and savings targets. SE4All does not propose a
goal for energy conservation, possibly out of a concern for alienating certain political groups.
However, if SDGs are to be universal and applicable to developed countries, energy conservation is an
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integral piece of the puzzle [36]. In fact, conservation is already a common feature of energy policy in
developed countries and need not be as controversial as sometimes assumed, if applied to groups that
exceed a certain threshold of per capita energy use. Furthermore, also emerging economies such as
China are today officially emphasizing energy conservation.
Meaningful targets must be developed according to context–considering how for example
household needs and transportation distances vary from place to place. The guiding question for this
target area can be: what is the energy service requirement for an efficient, modern lifestyle in different
regions? Countries could establish targets for per capita energy and electricity consumption, taking
into account proven potentials for efficiency improvements for household use. As for the other firsttier target areas, sufficiency target are likely to be changing over time, taking into account for example
efficiency improvements (treated in tier 2) and lifestyle changes.
3.2. Resource Base
The second tier concerns the resources that societies draw upon to advance and develop the services
and resources needed in tier one. In the context of energy, the natural resource base is a very direct
input to the sector and it is well understood that depletions in this capital stock has immediate
repercussions on both national security and the global market. Increasing attention has been given in
later years also to the produced capital/resource base, i.e., the energy infrastructure (in particular
power transmission and distribution), which has been depleted in many high-income countries over the
last decades. As for first-tier target areas, for all these areas in the second tier, specific target levels are
likely to change over time, in particular due to technological change.
3.2.1. Target Area B1: Renewable Energy Supply
A significant scaling up of renewable sources of energy is widely agreed as critical for the energy
sector, contributing both to mitigating climate change and air pollution, and enhancing energy security
through reduced import dependencies and diversified supplies. Renewables currently contribute around
17% of world total primary energy use, predominantly from traditional biomass and hydropower [51].
The renewable energy goal of SE4All is a doubling of the share of renewable energy in the global
energy mix by 2030 to approximately 30%. This target is in line with the first steps in stringent climate
mitigation scenario studies [52,53] and could kick-start the energy system transformation by
stimulating technology development. Scenario studies show that renewables such as photovoltaics and
wind can play a major role in the power sector, while bioenergy is by far the most important mitigation
option for non-electric energy production in transport, heating, and industry [54]. Furthermore,
bioenergy in the power sector in combination with carbon capture and storage can drive negative
emissions, allowing the postponement of stringent climate effort [55].
However, rapid expansion of renewable energy use must be careful planned and assessed. Major
controversies have arisen around bioenergy on the competition over land and water with food
production and biodiversity [56]. Bioenergy production is also associated with considerable greenhouse
gas emissions, including from nitrogen fertilizers and fuel, but also from direct and indirect land-use
change [57]. Furthermore, hydropower controversies revolve around biodiversity loss, resettlements
and loss of land and natural rivers. Estimates of sustainable resource potential must be a basis for
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development strategies and specific targets at the regional, national, or local scale, taking into account
food security trade-offs, as well as issues such as land degradation, human settlements, water scarcity
and biodiversity [58]. The sustainable global potential for bioenergy production in 2050 has been
estimated to around 50–150 EJ. Higher potentials require assumptions about higher agricultural yields,
shifting dietary patterns to low meat consumption, and lower population growth [59].
Targets can be set as specific levels of capacity expansion or share of total energy use of renewable
energy as is currently done in the European Union. The target cannot be applied uniformly. For
instance, a 30% renewable share can be too ambitious for some countries but already achieved for
others. Countries like Iceland and Paraguay have already achieved 100% renewable share of electricity
but they have abundant geothermal and hydro power endowments that most countries do not have.
Furthermore, the portfolio of renewables is subject to potentials and relative prices at the national
level. For example, bio-energy is likely to play a more prominent role in Latin America and
Sub-Saharan Africa, solar energy in the Middle East and North Africa, and wind in Europe and the
United States [52]. For measuring and monitoring targets, there is a wealth of data sources compiling
progress measurements already today, including IEA, IRENA, REN21, and Bloomberg Energy
Finance. In principle, region, country, and community specific renewable energy targets should be set
taking into account sustainable resource potentials and national capacities, while a global target should
set the overall global trend and encourage efforts at multiple levels.
3.2.2. Target Area B2: Energy Infrastructure
Infrastructures for power generation, transmission and distribution remain a critical gap in the
development resource base in many societies around the world. In addition, poor transport
infrastructures are currently a major barrier to development, including in all economic sectors such as
agriculture and tourism. In rich countries, infrastructures for electricity and gas are aging as investments in
maintenance have been deprioritized as a result of short-termism in management and lack of finance.
New and in many cases much higher demand profiles as well as integration of much higher shares of
renewable energy will require changes in these infrastructures, including implementation of smart grid
solutions for flexible and intelligent operation of power systems. Expanding and upgrading to modern
and efficient infrastructures for electricity is therefore a key development priority for countries at all
levels of development.
Targets can be established for setting up transmission capacity at national and regional
(interconnection) level, gas pipelines, transport infrastructure expansion, implementation of smart grid
solutions, distribution systems to unconnected areas, storage capacities, and balancing systems. Many
of these targets will be qualitative and difficult to measure. It can therefore be useful to focus target
measurement on enabling goals (see below) in particular the investment commitments made by public
and private actors for maintaining, upgrading or expanding infrastructure, but also the establishment of
adequate guidelines and regulations for infrastructure operation and development.
3.2.3. Target Area B3: Energy Efficiency
All global assessments demonstrate that efficiency improvements in resource use will be ―the name
of the game‖ in the coming decades, across sectors such as transport, buildings, appliances, industrial
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processes or agriculture. Current trends regarding efficiency go in different directions, but overall,
there is great potential across sectors and an increasing political interest internationally. Ongoing and
planned policy frameworks would support the implementation of an efficiency target. On the supply
side, there is a rapidly rising share of more efficient power generation technologies. On the user side,
the electrification of transport, industrial processes and transport systems offers potentials for major
efficiency improvements. Although efficiency measures are usually ―low hanging fruit‖ as highly
profitable investments, and not a controversial agenda, they have proven difficult to implement in
many places, due to institutional, political, market, or knowledge gaps and barriers [36].
Global energy intensity has fallen significantly in the last three decades, at a rate of 1.2% per year.
SE4All calls for a doubling of this rate, producing a 40% reduction by 2030. While a doubling of the
rate is ambitious, sector estimates for buildings, appliances, industrial processes, and transport suggest
that it is achievable [34]. Building on existing frameworks, goals can be set around overall energy use
and energy used per value added in different sectors, but also related to physical units, e.g., per square
meter in buildings and per vehicle km (see also [60]). Electrification of industrial processes and
transport is an important aspect of efficiency improvements overall. This suggests that setting goals for
electricity to grow slightly can create important returns in emissions savings in these sectors.
For efficiency targets, it is useful to separate what can be achieved when new buildings, plants and
processes are being built and what can be done in retrofitting mode. SE4All suggests a doubling of the
global rate of efficiency improvement to 2030. This corresponds relatively well with the SEI global
scenario [36] and Netherlands Environmental Assessment Agency‘s (PBL) ―Challenge‖ pathways [35]
which require an energy intensity reduction overall (as energy use per unit of economic output) by
around 2.5% per year. However, specific efficiency targets need to be tailored to specific industry
branches and the national context, taking into account both technical and economic feasibility.
3.3. Global Public Goods
The third tier concerns functions in the global society that display public good characteristics such
as the stability and functioning of markets, security, and climate change. Target areas in this tier would
normally be established at the global or international level, but with differentiated national
commitments to contribute to them. In contrast to the first and second tier target areas, these global
targets are not likely to change over time.
3.3.1. Target Area C1: Greenhouse Gas Emissions
Countries worldwide agreed on limiting global average temperature increase to maximum 2 °C
above pre-industrial levels [61,62]. It is estimated that this requires cuts in greenhouse gas (GHG)
emissions of 35–55% by 2050 compared to 1990 emissions levels [63]. Recent analysis has shown that
achieving simultaneously the SE4ALL objectives would be consistent with such a global climate
target, provided that they are implemented globally [51]. Furthermore, they should be complemented
by other GHG mitigation measures, including halting deforestation and limiting non-CO2 emissions
from agriculture. The pathways aiming at the 2 °C target as presented in Figure 3 conclude that around
40% of cumulative emission reductions towards 2050 should come from non-CO2 and non-energy
sources, including deforestation and agriculture and reductions need to continue long after 2030.
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However, the major (and increasing) share of GHG emissions emanate from energy production and
use. Within the energy sector, transport accounts for 23% of energy-related CO2 emissions, buildings
10%, power sector 40%, and industry around 20% each with specific difficulties and opportunities
with respect to GHG abatement (see also goal area B1).
SDG targets could be set with respect to long-term global GHG emissions and levels differentiated
for countries, as well as specific sectoral targets, bearing in mind the most cost effective low-emissions
development strategies. Of particular importance is the opportunity to develop for low-income
countries–even when this means increasing national GHG emissions. It should be stressed that
providing universal access to modern energy services does not necessarily conflict with mitigating
climate change, as potential increasing GHG emissions from fossil-fuel use are to a large degree
compensated by reduced deforestation and black carbon emissions, although comparisons are difficult
since time horizons differ [35,40,41]. Coordination with a future global climate agreement regarding
target setting and monitoring is essential. Indeed, all reporting and measurements could be carried out
within the UN framework convention.
3.3.2. Target Area C2: Energy Security
Energy security, sometimes framed as the uninterrupted provisioning of energy, is a high priority in
all societies. The lack of energy security is today often considered a national or regional political
concern. However, while energy security is partly an outcome of the national or regional management
of the physical resource base and energy infrastructure (handled in the second tier in our framework), it
is to a significant degree a function of international cooperation in the global political and market
systems, such as the establishment of international rules for supply infrastructures and for market
transactions. So while countries can do things to enhance their energy security nationally, and energy
as a commodity is not a public good, the overall energy security context (within which the national
strategy will always be framed) displays distinct global public good characteristics that can only be
enhanced through cooperation and collective action at the international level [64,65].
Current trends in global energy reserves have been largely positive from a security perspective. For
example, in recent years, new extraction techniques for both gas (e.g., shale) and oil (e.g., deep sea)
have expanded the availability of these fossil energy types and diversified supplies. However, energy
security is also about managing the technical and political issues that may prevent countries from
accessing energy. Dimensions of energy security, such as availability, accessibility and affordability [66],
are closely linked and all tie into the functioning of the global energy market. For instance, with the
development of international energy markets, supply shortages and dependencies manifest in prices,
making the issue of functioning markets also integral to energy security [67]. Compromised
accessibility due to ―above-ground‖ problems has contributed to high and volatile prices on oil in
recent years. Due to these interlinkages, SDG targets for energy security can be set on a variety of
parameters, such as diversity of energy sources, diversity of suppliers and supply routes, both at
national and international levels, diversification of energy sources, but also, for individual countries,
factors such as the import mix, and for outcome indicators such as market volatility.
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Figure 4. SDG framework for energy: eight target areas in three tiers.

The eight target areas thus cover the SE4All agenda (energy for basic access and for development,
renewables and efficiency) but also aspects that are key in a more universally relevant agenda
(sufficiency and infrastructure development) as well as global public goods (energy security, climate)
that need to be managed. In comparison, the High-level Panel suggestion for their goal ―Secure
Sustainable Energy‖ simply took the SE4All agenda and added an item about removing fossil fuel
subsidies [5].
4. Enabling Goals: Four Layers of Interventions to Get Us There
Adding to the ultimate goals and target areas within them, enabling goals in four ―layers‖ can be
formulated. These layers address the systemic and structural barriers to development that can be
addressed through, in particular, public intervention (and for which governments can to some
degree be held accountable). The layers are universally relevant (for all countries and for all SDGs),
and can be formulated at global, national and subnational scales. Below we introduce briefly what
these four layers of enabling goals could entail for the energy sector, and how they relate to the
ultimate goals. Examples are given but are only illustrative. It is conceivable, but potentially too
ambitious in practice, to elaborate a more comprehensive matrix with enabling targets in each layer for
each of the ultimate target areas.
4.1. Capacity & Knowledge
A number of capacities are crucial in order to develop and adopt successful energy strategies.
Efforts need to be made for an overall strengthening of human and institutional capacities and sharing
of knowledge. This includes capacity building efforts at national levels but also international science
and technology collaborations and technology transfer facilities.
Goals for capacity and knowledge will be predominantly of qualitative nature but could be
established for building or improving on existing national institutions to manage and process market
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data (for target area C2), resource mapping (for B1), energy modeling and planning (across goals),
training programs of policy makers and engineers, how to improve procedures for contracting and
procurement, and technical assistance facilities. Finally, appropriate policy assessment frameworks
need to be established to develop the knowledge base that will enable mitigation of environmental and
social risks associated with energy development options.
4.2. Institutions & Governance
The establishment of stable and strong institutional arrangements and rule frameworks form the
foundation of social coordination between different actors. Governance for ―bottom-up‖ societal
processes is an essential part of the energy transformation. Such arrangements enable and ensure that
policies and investments are directed, implemented and monitored in appropriate ways, in transparent
and accountable systems, engaging with relevant stakeholders.
Goals for governance and institutions will be predominantly of a qualitative nature. They could
include time tables for the establishment of better and updated energy planning systems,
licensing/permit granting procedures and monitoring frameworks that take into account the environmental
and social impacts of for instance renewable energy expansion and infrastructure (for B1 and B2),
transparency and stakeholder engagement rules in energy planning (for B1 and B3) and accountability
mechanisms for delivery of energy access (for A1).
A key institutional aspect is the functioning of energy markets. This is a long-standing political
priority in its own right in many parts of the world. Markets are sometimes national (e.g., natural gas in
the US) but to an increasing degree international and even global (for some segments such as oil or
solar PV panels). Energy markets is still an enabling goal, as it is a means to an end of tackling a whole
range of energy and climate challenges and efficient use of limited resources. Functioning energy
markets would mobilize resources for investments in the sector needed to attain the other goals,
including energy security, basic energy access, and renewable supply [68].
4.3. Public Policy
Promotion of national and international policies including standard setting, economic instruments,
R&D support, labels, and other measures, is required to regulate and incentivize actors. Of particular
importance are policy interventions that can help overcome barriers to the deployment of sustainable
energy services and technologies and drive innovations forward in socio-technical systems.
Public policy goals can be quantitative in terms of specific levels of carbon taxation (for C1) ,
efficiency standards (for B3), environmental standards, costs of subsidies or other support measures
offered for basic energy access (for A1) or renewable energy (for B1) or investment support for
infrastructure (for B2 or A1) but will sometimes be of more qualitative nature, with clear time tables
for implementation, such as the establishment of a national industrial energy efficiency program
(for B3), removal plans for fossil fuel subsidies [69] (for C1 and B3) or an information campaign for
energy savings (for A3) by a certain target year).
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4.4. Investment & Finance
The energy challenge calls for increasing energy-related investment—e.g., in access to services,
technologies and infrastructures. Enabling mechanisms include loan guarantees, risk insurances,
climate finance, and credit schemes.
How to finance the investment can also be framed as goals taking into account equal and fair
burden sharing between countries, e.g., goals for higher-income countries in terms of providing
international (donor) financing for projects through some global mechanism. Goals need to reflect
capacities of different actors to mobilize resources–be it private sector, the multilateral institutions
(such as GEF or the green fund) or the national governments. It is clear that the financing needs exceed
the capacity of many developing countries. International finance from developed countries will be
needed, and is consistent with principles of equity, effectiveness, and international commitments as
reaffirmed in the 2012 UN Conference on Sustainable Development.
In contrast to the three other enabling goals, the investment and finance category lends itself
naturally to quantitative goals based on global modeling and estimates of ―what it takes‖. According to
the International Energy Agency (IEA), investment needs for modern energy access (for A1) equal ca.
50 billion per year up to 2030. Investment needs for energy infrastructure (for B2) more generally are
much higher, and has been estimated at $270 trillion (2010–2050). Global investment in renewable
energy is now routinely published with both country and asset class disaggregation [70]. Enhancing
energy security (C3) is dependent on investments in back up power and transmission network capacity.
Meeting IEA‘s low-carbon scenario (C1) requires an additional $36 trillion. Implementing it would
require a five to ten fold increase in annual investment compared to today [71]. However, these
investments are usually profitable: the additional $36 trillion would be offset by $100 trillion in
savings from reduced use of fossil fuel. There will also be many opportunities for leapfrogging,
synergies in pursuing several goals at ones in investment strategies [33], and avoiding high-carbon
infrastructure lock-in.
5. Examining SDG Coherence through Pathways Assessment
The SDG agenda will necessarily combine a diverse range of areas that may be in conflict with each
other. Only within the energy goal, target areas such as basic access, energy for economic development,
sustainable resource use, efficiency, infrastructure, climate protection, air pollution control, and energy
security must be pursued in parallel. Can these targets be pursued without trade-offs between them?
In addition, there will be potentially 6–12 additional SDGs (health, education, food security, etc.).
Can all these goals be implemented through strategies that create more synergy than conflict with other
SDGs? Analyzing such coherence of policies is in itself a cumbersome undertaking requiring detailed
analysis not only of policy goals, but also of instruments and implementation practices [72]. For each
jurisdiction that establishes goals, an integrated view is needed on how goals, targets and instruments
interact in the implementation of the strategies and policies.
How can this view be developed? A pathways assessment is a policy-analytical approach to
establish an integrated perspective over time across goals as implementation proceeds, while at the
same time describing what alternative policy strategies and choices can be pursued. The formulation
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and assessment of pathways will help identify trade-offs and synergies that are likely to emerge as
policies and technologies are deployed towards achieving the SDGs. This will give policy makers
information to proactively take measures and actions to mitigate trade-offs and enhance potential synergies.
Pathways assessments can and should be carried out at both national and global scales. While much
of the methods and analytics will be implemented by research institutes, national governments are the
natural focal points and users of the assessment. At the global level, the newly installed High Level
Political Forum could supervise and coordinate methods, assumptions, and joint data sets. A global
example of a pathways assessment is PBL‘s ―Challenge‖ pathways, which are all designed to achieve a
set of ambitious sustainable development objectives [35]. The pathways integrate long-term climate
stabilization, air pollution control, and universal energy access, halting biodiversity loss and providing
sufficient food for all people. They combine different combinations of technological measures and
consumption changes. All pathways require a significant increase in agricultural yields and
decarbonization rates. Figure 5 shows the global cumulative emission reductions for the three
pathways. A focus on large scale global technologies reduce deforestation emissions through
increasing agricultural yields (also important for halting biodiversity loss), carbon-capture and storage,
and nuclear energy, while more localized food and energy production favor renewables and efficiency
improvements. Finally, a focus on consumption, including reduced meat consumption and a significant
increase in public transport, decreases emissions from deforestation and increases energy efficiency in
the transport sector, thereby lowering the reduction requirement through large scale global or more
localized technologies.
Figure 5. Alternative trajectories of global greenhouse gas emission reductions, while
aiming for a broad range of long-term sustainability targets [49].

As mentioned, although Figure 5 only presents greenhouse gas emissions trajectories, the
illustrative pathways cover energy, food and biodiversity using an integrated assessment methodology.
This offers one approach for how countries could visualize their development trajectory based on the
pursuit of SDGs. Once a broader range of SDGs has been proposed for a country, specific pathways
could be elaborated to examine how different countries are doing across the multiple target areas
included in the proposed SDGs.
With multiple goals, each pathway will face specific trade-offs. Combining elements of the
pathways could make the response strategy more robust in terms of implementation, taking into
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account that different elements appeal to different actors. Thus, the pathways can be unpacked to
different contexts and capacities. Where countries find themselves at different starting points,
pathways can be examined that in the long term converge in economic development, human wellbeing
and observing sustainability considerations. Figure 6 illustrates this by describing potential trajectories
of energy demand taking into account equity considerations between countries. In this normative
scenario developed by SEI, low-income societies (such as India) will continue to grow their energy use
up to 2050, emerging economies continue to increase their energy use until 2025 but then start coming
down, and high-income regions begin decreasing their energy use already around 2015 [36].
Figure 6. Evolution of energy demand by sector in three regions according to a normative
scenario of development for all within a two degree warming constraint [36].

Figure 6 shows that the SDG energy agenda, and associated pathways, will be different for different
types of countries. The development priority for many low-income countries is to ensure universal
access to energy services and secure a potential for economic growth, whereas middle-income and
emerging economies, where growth is already occurring fast, need to develop their energy systems in
ways that decouple growth from energy consumption and greenhouse gas emissions. Finally,
high-income countries need to decarbonize their energy sectors and reach new levels of efficiency
performance. For advanced societies, with relatively clean energy systems, both efficiency and reduced
levels of energy consumption are required (see Figure 7).
Figure 7. Illustration of national focus areas for energy depending on level of development.

How does this differentiation play out in practice? The World Bank recently identified 20 ―high
impact‖ countries, which have a particularly large weight in terms of electricity access deficit,
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non-solid access deficit, and primary energy demand (see Figure 8). The first group accounts for about
two-thirds of the global electrification deficit, the second accounts for about four-fifths of the global
deficit in access to non-solid fuel, and the third accounts for about four-fifths of global energy
consumption. [71] While the group of 20 countries for electricity access deficit and non-solid fuel
access deficit overlap with the exception of China, the group is fairly different for energy demand,
which are mainly advanced industrial countries plus a few populous developing countries.
Figure 8. Overview of high impact countries, 2010 [73].

Differentiation of targets does not mean that lower-income countries should not invest effort in
energy efficiency or renewable energy, but possible trade offs in meeting different goals need to be
considered and the prioritizations need to be made. Each case needs to be carefully examined in terms
of costs and benefits for the environment and people before it is approved and for this, carefully
designed national and local policy, as well as targets and indicators are critical. All countries need to
be mindful of the risks and costs associated with technology lock-in, a particularly persistent problem
in the energy sector due to the longevity of the infrastructure. In fact, leapfrogging directly into
renewables may be a very attractive economic development strategy for countries with renewable
resource endowments (such as bioenergy, wind, geothermal, or solar).
Using a pathways approach, the most beneficial strategy overall can be identified bearing in mind
the combination of costs, benefits and risks on the combination of development goals within the
energy sector (e.g., supply cost, resilience to disruptions, long term import-dependency, and GHG
mitigation) as well as against other development goals (health, food, etc.).
6. Conclusions and Implications
This paper has presented a three-tiered framework for the formulation of SDGs and has provided
the basic building blocks for the development of target areas in the case of energy. The pursuit of
human wellbeing is at the core of this framework, conditioned and constrained by scarce resources and
by the rights of other people to pursue their wellbeing. The resource base for development, the second
tier, is constituted by interacting (and evolving) social, environmental, and economic capital bases at
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different scales–from local to global. These are in turn dependent on the provisioning of global public
goods forming the third tier.
The framework thus advocates an integrated approach. Rather than presenting environmental, social
and economic pillars as goal areas, these would be the constitutive dimensions of each of the SDGs
across the tiers. Applying this to the energy issue, social and economic dimensions of development are
at the core tier, through the delivery of modern energy services for human wellbeing. Although energy
was not considered as an MDG in of itself, lack of basic access to modern energy contributes to
poverty and hinders the achievement of several of the MDGs, and negatively affects women and
children. Beyond basic energy access, the human wellbeing tier includes targets on energy for
economic development and energy sufficiency. Over time, in order to enable durable poverty
alleviation, the initially modest aspirations when it comes to energy access must be adapted to much
higher levels of energy service demand beyond household energy use into growth of public services,
industry and businesses [73,74]. In the two outer tiers, economic and environmental dimensions are
nested that set the long-term sustainability of the sector. The second tier includes targets on renewable
energy supply, energy efficiency, and infrastructure, and the third tier includes targets on energy
security and on greenhouse gas emissions.
The development of this framework has pointed towards a number of key principles for SDGs:








A shared and universal development agenda based on human wellbeing. SDGs must be crafted
in a way that is politically acceptable in the multilateral political system, where currently trust
between nations has been eroded. This requires that they are rooted in common concerns and
priorities. A tractable foundation, and strongly institutionalized norm, is the pursuit of human
wellbeing and opportunity to prosper for all societies. An important premise for this is equality:
increasing income equality over time delivers benefits directly in terms of wellbeing but is also
important for economic development.
Linking human wellbeing to the resource base and global public goods. For human wellbeing
to be achievable for all and over the long term, targets must address the development of the
supporting resource base. Human wellbeing and sustainability are thus tightly linked and must
be integrated as development goals. This requirement is anchored in the fundamental premise
that resources are scarce and the development of one actor must be pursued respecting the right
of the other to access resources to develop.
Enabling goals to complement ultimate goals should be established. We propose four key
categories: capacity & knowledge development, governance & institutions, public policy, and
investment & finance. These may be treated in the UN system and the broader international
cooperation framework as ―means of implementation‖.
Differentiation in time and space. The development challenge looks different in different
countries. Priorities should be tailored from country to country, depending on resources,
capacities and the level of development. Universal goals at the global level thus need to
disaggregate into differential sets of specific targets for different countries. Second, targets
need to be dynamic in taking into account changes and development patterns over time. For
instance, when South Asia and Sub-Saharan Africa gain universal energy access, by 2030 if we
meet our current goals, then they will have to move up the ―energy ladder‖. In the long term,
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strong economic development in lower-income economies will lead to both greater income
equality both between and within countries and an alignment of national development agendas.
Pathways to ensure integration and coherence: An SDG framework must be coherent so that
different target areas do not counteract one another–both within a goal and between goals.
This requires integration so that environment, social and economic aspects come together in
each development sector rather than being treated as separate pillars. The coherence of the
agenda can be tested through assessments of aggregate development pathways that articulate
the technologies, practices and governance systems and enable us to trace and understand
changes over time and their interactions. For example, universal basic access has already been
demonstrated to be coherent with climate change mitigation, having a very marginal net effect
on global greenhouse gas emissions.

The presented framework and resulting development agenda is universally relevant, but depending
on national circumstances, the national emphasis on different aspects should be differentiated. Achieving
universal relevance has implied a certain complexity, which in itself is a limitation from a political
perspective. The complexity will make the framework less communicable. It will not be possible to
trace or communicate progress on ―Secure Sustainable Energy‖ through one single headline indicator.
At the same time, the presented architecture is not comprehensive either. Many sustainable development
concerns connected to energy systems have not been included, such as the water-energy-food nexus,
risks of accidents or pollution generated by thermal combustion systems. Ultimately, the framework
can therefore be criticized for being too complex as well as too simplistic. Still, as the agenda has
moved from MDGs to SDGs, the added complexity of the challenge does imply a higher degree of
conceptual richness than in the MDG system.
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