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Abstract

Background It has been more than five years since the adoption of the 2030 Agenda for Sustainable Development with
its Sustainable Development Goals (SDGs) and the Paris Agreement, which seek to improve the well-being of people
and the planet and strengthen the global response to the threat of climate change. While these major international
commitments have spurred a lot of policy debates and academic research, a synthesis of how their adoption has shaped
the academic discussions in pursuit of these goals in specific sectors such as energy is limited. Using a systematic review
method following the PRISMA procedure, we examine the emergent trends in the academic discussions on the linkage
between these international agendas and energy with a specific reference to policy-based research publications.
Results Our analysis found that many studies on this subject are predictive/prescriptive, attempting to forecast and map
out various pathways by which these international commitments may be achieved. Studies on the progress of implemen-
tation of policies and their impacts on these goals are somewhat limited. The three most common policy-related issues
identified by the studies reviewed are lack of integrated/cross-sectoral planning, narrow emphasis on energy justice in
policies, and the need for more cost-effective strategies in pursuit of the Paris Agreement.

Conclusions This study revealed emerging trends in energy debates and policy discourse within academic discussions
addressing the SDGs and the Paris Agreement. Research on the progress of implementation, impacts and critical lessons
from current policy efforts to achieve these global agendas are needed. Country case studies, in particular, can encourage
policy-learning through cross-country comparisons, which can inform regional and domestic energy policies towards
achieving the SDGs and the Paris Agreement.

Keywords Energy policy - Sustainable development - Climate change - Energy transition - Paris Agreement - SDGs

1 Introduction

Energy has long been a significant driver of societal development. Yet, its use has become one of the greatest challenges
that the world is facing today, with fossil-based energy being a leading cause of global warming and climate change.
Since the inception of the concept of sustainable development in 1987, energy has been identified as a crucial element
in achieving this concept; however, its specific role in this process was not made clear [1]. The unsustainable dimension of
energy was first acknowledged in the World Energy Assessment Report by the United Nations Development Programme,
where the downsides of energy development on the environment and society as a whole were taken into account [2].
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Despite its recognition as a driver of sustainable development and, at the same time, a potential challenge to sustain-
ability, leading international commitments such as the Millennium Development Goals (MDGs) failed to consider energy
as a major sustainability concern.

This concern came to light in United Nations (UN) MDG follow-up resolution, which recognised energy as necessary
for achieving the MDGs and sustainable development [3]. Consequently, the UN Sustainable Energy for All initiative
was launched in 2011, and subsequently, the 2030 Agenda for Sustainable Development (the Sustainable Development
Goals-SDGs) was adopted in 2015. The Paris Agreement was adopted in the same year with an ambitious target to limit
global warming to 1.5 degrees by 2050. These international commitments have spurred new interests in developing and
utilising energy, ranging from emission reduction approaches to justice dimensions in energy access and transitions.

These various dimensions of sustainable energy development regarding how we generate and use energy broadly
underpin the concept of the sustainable energy transition, transcending both technological innovations and institutional
and behavioural changes. The term socio-technical transition has, thus, become common parlance in sustainable energy
discussions, with the socio-technical transitions theory (STT) currently being one of the leading theoretical frameworks
applied in sustainable energy transitions research [4]. Sustainable energy development is also known to have costs and
benefits and sometimes creates winners and losers [5, 6]. Hence, meeting the world’s energy needs in a sustainable and
fair manner is a key issue of interest in the energy transition discourse. Consequently, several studies dealing with various
aspects of energy justice have emerged over the past few years.

Muller et al. [6], for instance, examined the extent to which energy justice is mainstreamed into renewable energy
policies of Sub-Saharan African countries. They noted that mainstreaming energy justice into policies could engender
co-benefits of SDG 7 within a broader energy transition context. Upon further analysis of the energy transition process
in 34 African countries, Muller et al. [6] found that current policies for energy transitions do not comprehensively address
questions of energy justice in Africa. Fathoni et al. [5], on the other hand, studied energy injustices in rural Indonesia
with a focus on community renewable energy. They found that the apolitical framing of community renewable energy
interventions has the potential to perpetuate energy injustices in rural energy provision.

Sustainable energy, energy transition, and energy justice have become more prominent in contemporary energy
and sustainable development discourse. However, studies that synthesise how the adoption of the SDGs and the Paris
Agreement has shaped this discussion and the emergent research themes are limited. We argue that such studies are
important as they could provide relevant insights for policymakers and researchers on current trends and future path-
ways for achieving SDG 7 and the target set by the Paris Agreement. Hence, this review seeks to ascertain and examine
the emergent trends in the policy and academic discussions on the linkage between SDGs, Paris Agreement and energy,
especially on energy policies, energy access, energy transition, and renewable energy.

The methodology used for the review is presented in the ensuing section. Section 3 offers the results and discussion
of our findings. Key issues discussed under the results include techno-economic considerations, policy drivers, policy
foci, suggested policy changes, and divergent conclusions/views from current research. Section 4 discusses in-depth
strategies existing research has offered to advance efforts to fulfil the commitment to the Paris Agreement and achieve
the SDGs, especially in the energy sector. Finally, we summarise our findings, draw some conclusions and outline areas
for future research in Sect. 5.

2 Methodology of literature search

The Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) [7] procedure was followed in conduct-
ing this review. This process includes four main steps: identifying relevant literature, screening, eligibility, and inclusion
[7]. In the first stage (identification), a literature search was conducted in the SCOPUS and ScienceDirect. ScienceDirect is a
renowned source for scientific publications. It provides access to a bibliometric database that hosts over 19 million articles
and book chapters across more than 2650 peer-reviewed journals published by Elsevier [8]. SCOPUS, on the other hand,
is a leading database of peer-reviewed journals from different publishers such as Springer Nature, Elsevier, Routledge,
Taylor and Francis, etc., with comprehensive bibliometric data of published articles in various disciplines. The database
extensively covers inter-disciplinary research topics in a wide range of peer-reviewed journals [9]. Both databases were
chosen based on their extensive coverage of peer-reviewed publications. Prior to searching the SCOPUS database for
relevant documents, a search criterion was designed. This search criterion included the keywords: renewable energy,
sustainable energy, energy, policy, SDGs and Paris Agreement.
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The keywords used were renewable energy, sustainable energy, energy, policy, SDGs and Paris Agreement. Two sepa-
rate searches were conducted for the SDGs and the Paris Agreement. For the ScienceDirect database, the search strings
(“renewable energy” OR “sustainable energy” OR “energy”) AND “policy” AND “SDGs" and (“renewable energy” OR “sus-
tainable energy” or “energy”) AND “policy” AND “Paris Agreement” were used to retrieve relevant documents. The same
keywords were searched in the SCOPUS database. Next, the search criteria were narrowed to original research articles,
review articles, and book chapters, a period from 2015 onwards, and articles authored in English only. The period was
limited to 2015 onwards due to the fact that both the SDGs and Paris Agreement were adopted this year. The subject
area was also limited to energy, social science, and environmental science. An example of the final search string in SCO-
PUS is: TITLE-ABS-KEY ( ( "renewable energy" OR "sustainable energy” OR "energy") AND "policy" AND "SDGs") AND ( LIMIT-TO
(DOCTYPE, "ar") OR LIMIT-TO ( DOCTYPE, "re") OR LIMIT-TO ( DOCTYPE, "ch")) AND ( LIMIT-TO ( SUBJAREA, "ENVI") OR LIMIT-TO
(SUBJAREA, "ENER") OR LIMIT-TO ( SUBJAREA, "SOCI")) AND ( LIMIT-TO ( LANGUAGE, "English")) for SDGs and TITLE-ABS-KEY (
("renewable energy” OR "sustainable energy” OR "energy") AND "policy” AND "paris agreement") AND ( LIMIT-TO ( DOCTYPE,
"ar") OR LIMIT-TO ( DOCTYPE, "re") OR LIMIT-TO ( DOCTYPE, "ch")) AND ( LIMIT-TO ( SUBJAREA, "ENVI") OR LIMIT-TO ( SUBJAREA,
"ENER") OR LIMIT-TO ( SUBJAREA, "SOCI")) AND ( LIMIT-TO ( LANGUAGE, "English")) for the Paris Agreement. These searches
were conducted in February 2021.

The initial search of the keyword combinations turned out 5146 documents in Sciendirect and 648 documents in
Scopus, hence, a total of 5794 documents from both databases. Limiting to the above criteria resulted in the exclusion
of 2687 publications. The remaining 3107 documents were exported to Mendeley library, where their titles and abstracts
were screened for eligibility. This screening resulted in the exclusion of 2156 publications that were unsuitable for the
study’s objectives. In the next step, the remaining 951 publications were assessed for eligibility by skimming the full
texts of the documents. Through this process, 675 publications that did not match the objectives of this study were fur-
ther excluded. Finally, in-depth reading and assessment of the remaining 276 publications were done to select suitable
publications for inclusion in the final analysis. Studies that specifically dealt with either the energy policies and SDGs or
energy policies and the Paris Agreement were selected for inclusion. The final assessment led to the exclusion of 196
publications. As a result, 80 documents were selected for inclusion in the review. However, in the course of the review, a
World Bank report which was referenced in one of the publications was identified from the Google Scholar database and
added to the review. Hence, a total of 81 documents were included in the final analysis. The search selection procedure
of documents from SCOPUS and ScienceDirect is outlined in the PRISMA flow chart in Fig. 1.

3 Results and discussions
3.1 Characteristics of selected documents

The majority of documents included in the review were original research articles. Original research articles constitute 88%
of the publications, while review articles, book chapters and reports constituted 9%, 2%, and 1%, respectively. Elsevier’s
Energy Policy, Energy Research and Social Science, and Renewable and Sustainable Energy Reviews journals are the top
three journals with the highest number of publications on the policy aspects of SDGs and the Paris Agreement. The top
ten journals in terms of the number of publications are presented in Fig. 2.

Despite the SDGs and Paris Agreement being launched in 2015, publications on these subjects only started to emerge
in 2017. Studies published this year were mainly predictive, trying to map out possible scenarios for achieving the SDGs
and the Paris Agreement. Notably, studies focusing on the Paris Agreement [11-13] have all used scenario analysis to
map possible pathways for attaining the Paris Agreement. On the other hand, SDG focused studies published this year
were review articles [14, 15] and focused on exploring how renewable energies can facilitate the achievement of the
SDGs by 2030. Regarding the geographic focus, most of the publications had a global focus, with a significant proportion
focusing on Africa (21%) and Asia (17%).

Characteristically, publications with a geographic focus on Africa and some parts of Asia deal more with energy
and the SDGs than the Paris Agreement. These regions have some of the lowest energy access rates in the world.
With SDG 7 specifically targeting access to clean and affordable energy services, it is understandable that research
in these regions focuses on the SDGs. On the other hand, much of the studies with global foci and a focus on Europe,
Asia and the Americas tend to emphasise the Paris Agreement, particularly on low emission pathways that can help
achieve the 1.5-degree target by 2050. This is also understandable since most of the largest greenhouse gas (GHG)
emission countries are in these regions. China, European Union (EU), and the United States, the top three countries
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Fig. 1 Document identifica-
tion and selection process.
Adapted from Page et al. [10]

Fig.2 Top ten journals based
on the number of articles
published. Source: Authors
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and regions with the highest GHG emissions, are in this category [16]. The trend of publications and their regional
focus are presented in Figs. 3 and 4, respectively.

The supply side of energy is also dominant in the sectoral focus of publications, with the majority of studies
focusing on electricity generation. The second-largest proportion of studies was not specific to any sub-sector but
rather the entire energy sector. The dominance of electricity generation as the focus of most publications possibly
is because: (i) more energy needs to be generated to meet both unmet and rapidly increasing demand in the global
South (SDG focus), and (ii) there is a need to phase out polluting fuels in the energy mix of the advanced countries
through renewable energy generation (Paris Agreement focus) in order to engender the attainment of the SDGs
and also to reduce global warming. Consequently, the most widely applied method in the research reviewed was
quantitative, with modelling/scenario analysis being the dominant approach. Most studies were, thus, predictive
and prescriptive in nature, often attempting to forecast possible pathways for achieving the SDGs and the targets of
the Paris Agreement. Figs. 5 and 6 present an overview of the sectoral focus and the variety of methods applied in
the observed publications, respectively.

Salvia et al. [17] tried to answer whether the EU climate mitigation ambitions will lead to carbon neutrality, while
Liobikiené et al. [11] examined the possibilities of the EU meeting the targets of the Paris Agreement. Several other
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Fig. 6 Methods used in the publications reviewed. Source: Authors

studies [18-21] have used such scenario analysis/modelling approach. The dominance of these modelling/scenario
analysis studies indicates that studies on the progress, actual implementation, and impact of policies on achieving
these international commitments are quite limited. Takao [22] noted that despite effective renewable energy transi-
tion in Japan resulting primarily from conflict-free policy coordination, a great deal of research is yet to be done on
mayoral policy coordination, which succeeded or failed in different modalities of key policy coordination.

3.2 Policy focus and key themes
3.2.1 Keywords and themes

Consistent with the SDGs and the Paris Agreement, which were the main focus of this review, the dominant keywords
found in the publications were; renewable energy, climate, Paris, SDGs, emissions, greenhouse, and policy, amongst
others. Four major themes were, however, deduced from the publications. Hence all 81 documents analysed focused
on one of four themes: finance, policy and regulation, climate mitigation and energy-SDGs nexus. These themes and
their sub-categories are presented in Fig. 7. A majority of studies (42) fell under the climate mitigation theme. Many
studies on this theme dealt with the Paris Agreement, with decarbonisation and GHG emission reduction being the
principal focus of most studies. On the other hand, SDG research focuses more on policy/regulations, with issues such
as energy poverty, energy justice, energy economics and policy planning being some of the key issues addressed
by studies on this theme. These findings reflect the viewpoint of Gunnarsdottir et al. [3], who, upon reviewing the
history of sustainable energy development, noted that ensuring equitable access to clean and affordable energy is
crucial for attaining sustainable development.

However, transforming the current energy system requires economically viable technologies and realistic energy
prices that reflect externalities associated with energy development [3]. Such economic and equity issues are reflected
in the policy/regulations theme in Fig. 7. Also, while energy was recognised as a critical element for achieving the
SDGs, its development presented possible downsides which could threaten the overall goal of sustainability. Hence,
studies investigating the nexus between energy and the SDGs (both positive and negative) emerged not long after
the goals were launched. One of the highly influential studies in this respect was carried out by Nerini et al. [23], who
examined the synergies and trade-offs between energy and the SDGs. Their study found 143 synergies and 65 trade-
offs between energy and the SDGs, implying that while energy development could largely contribute to attaining
the SDGs, it also has potential negative impacts that need to be mitigated in the process of its development. Similar
studies investigating the interconnections between water, energy, and food (WEF nexus) constitute 16% of the 81
publications reviewed.
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Fig.7 Emergent themes from the studies reviewed. Source: Authors

3.2.2 SDG Policy focus and policy drivers

While the sectoral focus of most publications on the Paris Agreement was on power generation (supply side),
SDG research focused more on the demand side of the energy equation. Upon examining the full text of the SDG
publications, we assigned keywords regarding the policy focus of these publications. A word cloud (Fig. 8) gener-
ated from these keywords shows that demand-side issues such as energy consumption, household energy appli-
ances and energy efficiency were dominant in the SDG research. In terms of the policy drivers, decarbonisation
(25%) and clean energy transition (24%) were prevalent in the research on SDGs. The dominance of these issues
has tended to overshadow other important dimensions, such as energy justice. Miiller et al. [6] further noted that
energy transition studies have only selectively engaged with questions of justice and the political qualities of a
green transition in the African context. Consequently, they argued that mainstreaming the justice dimension and
fostering comprehensive policy frameworks that balance developmental concerns and market creation is essential
for the clean energy transition and sustainable development in Africa. The policy focus and key drivers are outlined
in Figs. 8 and 9, respectively.
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Fig.9 Key drivers of energy policies for SDGs. Source: Authors
3.3 Some emergent trends from current policies

Studies that have analysed energy policies in pursuit of the SDGs and the Paris Agreement have unveiled some
gaps in existing policies of various countries and regions. A summary of these gaps and emerging trends is outlined
in Table 1. Battaile et al. [24] found a lack of coordination between policy and industry, with policymakers having
limited knowledge of climate mitigation options in industries, resulting in unbalanced/biased policies. Santika et al.
[25] noted that in Indonesia, the national policy’s focus on a single energy source (gas) is insufficient to achieve the
clean cooking targets since most households have low incomes and mostly rely on biomass for their cooking energy
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needs. They also found that energy use was not influenced by policies that were purposefully designed for energy
conservation. These findings highlight possible trade-offs in energy policies which can be either positive or negative.
Another crucial gap that was unearthed was the failure of energy policies to adequately incorporate energy justice
issues. This issue was found, particularly in Africa, with many studies not entirely dealing with the question of energy
justice in the context of sustainable energy transitions [6].

While many studies have also used scenario analysis/forecasts to predict how and when the SDGs and Paris Agreement
targets may be achieved, there are divergent views regarding attaining these international commitments. One stream
of studies shows that current policy efforts are on track to fulfilling these commitments, while another stream of studies
suggests that this is not the case. One of these divergent perspectives was on the role of biofuels in achieving the SDGs.
Even though biofuels are recognised as clean fuels, biomass/biofuel development has negative impacts, especially on
agricultural production, and could potentially impact food security [15, 28, 29].

However, some authors argue that biomass should feature more prominently in pursuit of the SDGs because they
are inherently sustainable [26]. Diverse standpoints also exist on whether current policy commitments toward the Paris
Agreement target are sufficient or otherwise to achieve the target. Some studies [29-31] suggest that current policy
efforts are on track toward achieving the Paris Agreement target. In contrast, others suggest that current efforts are
insufficient and may need to be doubled to keep the global temperature below 1.5 °C[17, 32].

3.4 Techno-economic and socio-political issues

Three key issues emerged regarding the economic aspects of achieving the SDGs and the Paris Agreement. First, many
studies have established that strengthening local financial markets and increasing funding for renewable energies is
critical to both the SDGs and the Paris Agreement. Consequently, green finance, green bonds and green investments
have become commonly used terms in SDGs and Paris Agreement research. Prakash and Sethi [33] argued that green
bonds could boost finance for achieving India’s planet-related SDG targets. Chirambo [34] noted that with climate finance,
no one would be left behind regarding energy access in Sub-Sahara Africa. Banacloche et al. [35] also found that green
investments could increase Mexico’s GDP and employment rate by nearly one per cent while significantly reducing
carbon emissions. In Brazil, Lima et al. [36] identify tax incentives as a key policy strategy that can stimulate the use of
renewable energies.

Despite these direct roles that financial mechanisms have been identified to play in advancing clean energy for the
SDGs and the Paris Agreement, significant trade-offs have also been identified. One of these trade-offs is the potential
of low-carbon finance to worsen the poverty situation, especially in the global South [37]. Frakgos et al. [31] argued that
energy system transformations require significant reallocation of resources/investments towards low-carbon technolo-
gies, which presents a potential problem of increasing affordability issues in many countries. In line with this viewpoint,
Brunel et al. [37] assert that green transition finance could jeopardise poverty alleviation efforts. Zhou et al. [38] also noted
that low-carbon investment would significantly reduce the capital investment needed to achieve the SDG target for air
quality even though it would minimally boost the requirements for achieving the targets on clean water and food security.

A second economic issue that emerged from the reviewed literature is the need for cost-effective solutions in pursuit
of the Paris Agreement. Quite a number of studies have shown that pursuing the targets of the Paris Agreement could
come at some economic costs to countries. According to Liu et al. [32], leaving the Paris Agreement raises the exiting
country’s GDP even though it reduces some domestic co-benefits in terms of carbon emissions. Similarly, Nong et al.
[20] also found that retreating from the Paris Agreement would increase the real GDP and actual private consumption
by 1.13% and 0.78%, respectively, in the US, while Kat et al. [19] noted that Turkey’s pledge to the Paris Agreement might
be possible at a modest economic cost of about 0.8-1% by 2030. These economic downsides possibly accounted for
the resistance some countries showed in pursuing the Paris Agreement and, consequently, the US withdrawal from the
accord under the Trump administration.

Hence, while meeting the targets are desirable for global sustainability, more cost-effective pathways are needed to
ensure that countries stay committed to these targets [39]. Filho et al. [39] noted that the costs associated with imple-
menting the SDGs, alongside a lack of investor awareness of sustainable investments and the perception that investing
in sustainability is non-profitable, are critical challenges to realising the SDGs in general. The cost of renewable energy
technologies emerged as a crucial factor for sustainable energy development, especially in the global South. According
to Gyamfi et al. [40], the cost of renewable energy technologies is a barrier that hampers the integration of renewable
energy technologies for sustainable development in Sub-Sahara Africa. Finally, a third economic issue emergent from
the literature is the need for good regulations to facilitate energy for sustainable development and the Paris Agreement.
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Regulatory uncertainties, for instance, have been found to discourage investments in renewable energies in Indonesia
[25]. In line with this finding, Michaelowa et al. [41] argued that policymakers must establish regulatory environments
that ensure market mechanisms provide the private sector with the certainty needed to invest in sustainable energies.

With regard to socio-technical and political issues, one recurrent issue was the challenge of policy coordination
between various levels of government. Sanderink [42] frames vary strongly across different levels of governance and
among multiple types of renewable energy institutions. Consequently, such institutions prioritise climate change with
a strong emphasis on universal energy access without considering energy scarcity [42]. Pischke et al. [43] also stressed
the need for increased coordination between different levels of government in the implementation of energy policies
noting that countries may be spending resources on creating numerous renewable energy policies, but those resources
may be wasted while GHGs continue to rise due to a lack of coordination between different levels of government. Con-
cerns for energy justice also feature prominently in research on SDGs in developing regions. According to Muller et al.
[6], institutions in Sub-Saharan Africa need to provide support for mainstreaming energy justice and fostering compre-
hensive policy frameworks that account for developmental concerns and market creation. Table 2 summarises critical
techno-economic and socio-political issues across observed literature.

4 Moving forward: rethinking policy change frameworks

The most dominant policy change that emerged from the recommendation of most of the studies reviewed is the need
for integrated and cross-sectoral energy planning [26, 46-51] and targeted policy approaches [13, 51-53]. Many authors
advocated for the integrated strategy, noting that the lack of integrated and cross-sectoral planning poses a significant
challenge to achieving the SDGs [48, 54]. Policymakers could no longer work in silos and develop energy plans based
on only assumptions from the energy sector and try to achieve SDG 7 [48] or myopic environmental policies focusing
only on GHG emissions [47] and increasing generation capacity [34]. A holistic approach, which covers energy and infra-
structure, agriculture, climate, public health and economic growth, underpins a country’s development efforts, which
is not always the common perspective in policymaking or implementation [55-57]. Policymakers must also incorporate
the additional energy demand necessary to accomplish other SDGs and transformation toward decarbonisation [48,
58]. Relevant to this issue, it is found that countries with tangible positive economic growth effects on their per capita
CO2 emission made significant advancements in the SDGs, implying that embedding carbon in highly intensive sectors
greatly impacts other sectors’ carbon footprints [59]. Countries following ‘low CO2 emission and high SDG attainment’
development pathways or countries with strong agenda on well-being targets have a policy focus to facilitate investment
that allows expansion of essential public services coverages, such as health, education, energy, water, and sanitation
[23, 34, 59]. It should be noted that each country’s advantages vary, and such a strategy is highly possible for countries
endowed with rich renewable resources and low energy-intensive sectors. For countries with low GDP per capita and
modest decarbonisation targets due to dependency on non-renewable energy sources, minimising the cost of energy
transitions by focusing on integrating energy into socially equitable policies is key to benefit from energy transitions [60].

Favourable regulations provide a strong impetus for investments in sustainable energy and green projects [25, 33,
38, 61]. However, regulatory uncertainties remain a significant barrier to renewable energy investments. Santika et al.
[25] noted that about five times the current budget allocation for renewable energy development is needed to meet
Indonesia’s electricity access target by 2025. They argued that resolving regulatory uncertainties could help achieve this
target earlier since it will encourage more investments in renewable electricity. In Niger, disarray between energy policies
and development blueprint and unsustained and inconsistent energy policies hinder the implementation of sustainable
energy projects [62]. Technologically advanced countries can benefit from stricter environmental regulations coupled
with the advancement in environmentally friendly technological innovation to offset negative economic shock [63, 64].
Aside from institutional and policy reform necessary to resolve regulatory uncertainties, existing research suggests that
environmentally friendly-Foreign Direct Investment (FDI) inflows can be vital in improving prudent policies, implemen-
tation, and regulatory quality [65]. For example, FDI-induced clean and modern technological transfer with improved
management are vital to achieving environmental sustainability in Sub-Saharan Africa [66].

In a similar viewpoint, Kumi et al.[67] stressed that the private sector could significantly contribute to the SDG corpo-
rate social responsibility (CSR). Multi-stakeholder dialogue and partnerships and a regulatory framework are crucial to
guide the CSR initiatives toward realising the SDGs and Paris Agreement ambitions, emphasising the need for collabora-
tive planning [21, 67]. In Greece, Gkonis et al. [68] noted that the cost-effectiveness of existing energy efficiency policies
obscure opportunities for public—private partnerships regarding investment in sustainable energy. Financial instruments,
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thus, could be designed to synergise private funding for investment in sustainable energy while keeping risks at low levels
[38, 68]. However, the issues are not only about designing financial instruments. Existing carbon market mechanisms and
climate finance institutions have successfully engaged the private sector in a variety of roles, yet unilateral implementa-
tion models, such as single Clean Development Mechanism (CDM) projects, have difficulties taking off in many African
developing countries. This is due to a lack of domestic capital availability, dependency on subsidy, insufficient emission
credit revenue, unmanaged market mechanisms, and lack of synergies between international and national sources of
finance in the context of Nationally Determined Contributions (NDCs) [38, 41]. Toward this end, stronger private sector
engagement can be forged by simultaneously enabling private sector access to the existing climate mechanisms, such
as CDM, and providing the certainty necessary for the private sector to commit to investments [41].

Well-designed policy instruments need to balance government interventions, profit motivations and socio-environ-
mental responsibility taken by the private sector, which means the public sector has to lead in expanding the service
coverage and providing necessary guarantees and regulations [33, 59]. With developing countries often suffering from
endemic corruption and political insecurity, high financial risk and low payment capacity, setting up institutions to
respond to the risks and improving programmatic procedures have proven to be beneficial. Institutions or mechanisms
that can monitor the effective implementation of climate funds in the energy sectors are largely missing, and institutional
reforms are highly required [27, 34]. Successful examples are the Rural Electrification Development Agency of Madagas-
car, which conducts feasibility assessments to improve understanding of resource availability and the Ethiopian case of
simplifying the registration procedure to access the CDM market. In the context of NDCs, clarifying interrelationships
between the government and the private sectors can help provide long-term investment certainty for private actors,
including by integrating existing mechanisms relevant to the Paris Agreement and the SDGs with domestic finance
mechanisms [41]. The situation in South Africa offers an example where anchoring the NDC into the flagship policy
instrument can provide a clear timing and scale of procurement appeals to private investment, having a procedural
process and financial guarantees of the government. Existing research also showed that stringent NDCs exert positive
impacts on green bond-based investments in renewable energy [69]. Increasing the NDC ambitions for strengthening
climate action will contribute to closing the gap toward the required systemic transformation in many countries [31, 69].

Policies on climate change closely relate to domestic interests and need to be understood within the broader develop-
ment priorities. This explains why despite the national commitment to the Paris Agreement and the SDGs, implementing
policy change is a challenging task. Gulf countries, for example, suffer from a narrow operational focus that does not
correspond to a resilient understanding of environmental security or to the climate-related risks and fluctuating interest
in climate change driven by economic aspirations and regional security, which leads to underperformance with regard
to achieving key parts of the SDGs and other global sustainability agenda [70]. For the Gulf countries, regional and
domestic issues such as the region’s political turmoil and the vital importance of carbon fuels have resulted in reluctant
policy integration and fragile institutions relevant to sustainable development and climate change. Narrow policy focus
is prevalent in other countries. The Clean Power Plan in the United States, characterised by inexpensive natural gas, needs
to be coordinated with other policies to avoid adverse impacts of spillover from upstream fugitive gas emissions [13].
In Indonesia, energy use is shaped by policies not primarily intended for energy conservation, and renewable energy
targets are undermined by a growing coal consumption target [25]. Fragile institutional conditions also hinder progress
towards SDG 7 in developing countries, such as Haiti, where inadequate political support and corruption compound this
problem [27]. Mombeuil [27] suggests that the country needs institutional reforms alongside stakeholders and political
elites to advance progress towards achieving SDG 7. Centralised energy planning was also identified as a critical short-
fall in current energy policies; hence, decentralised energy planning is advocated for sustainable energy development.

Top-down and techno-managerial framing of community-based renewables might perpetuate energy injustices on
the ground [5, 56]. Identification of synergies and trade-offs between actions on SDG 7 and other SDGs can refocus
attention on vulnerable population groups and sectors, especially where infrastructure and services are limited [57].
Moreover, public engagement in energy policymaking has enabled vulnerable groups to have a voice in energy transi-
tion [56]. Such a decentralised approach helps identify and understand the needs and aspirations of energy users to
design appropriate and effective policies that meet their needs. This is important from the perspective of integrating a
justice dimension in the renewable energy transition. Bisiga et al. [57] further identified that a limited understanding of
user needs and aspirations currently constrains progress towards SDG 7 in Rwanda, especially in the off-grid sector. They
suggested that understanding the spending patterns of users and the appropriate system designs in terms of battery
sizing, pricing plans, and appliances used is essential for advancing renewable energy development. Even in countries
with ambitious historical or forward-looking policies, the provision of comprehensive policy packages addressing user
behaviour is key to further expanding their actions [71].
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In Indonesia, Fathoni et al. [5] found that the top-down approach to community-based renewable energy could poten-
tially result in exclusion and energy injustices at the local level. In line with this perspective on energy injustice, Muller
et al. [6] advocated for a justice approach to energy policy, adding that justice-related renewable energy policies will allow
for the creation of a policy framework that pays attention to the social change rationale, which forms the basis of SDG 7.
The different transition scenarios within Africa underscore the benefits of justice-based energy policies in achieving the
goals of SDG 7 [6, 54]. However, this centralised energy planning continues to be a major challenge in many developing
nations [56, 72]. In response to this challenge, current literature suggests that decentralised approach to community
energy should be considered to advance sustainable energy development, especially at the community level [73].

5 Conclusions and future research recommendations

It has been six years since the adoption of the 2030 Agenda for Sustainable Development, the SDGs and the Paris
Agreement. These two major international commitments have spurred a lot of debates in both the academic and policy
spheres. In this review, we provided an overview of the emerging trends in these debates and policy discourse through
an examination of published literature on energy and the SDGs, as well as the Paris Agreement. Overall, many of the stud-
ies are predictive and prescriptive, attempting to forecast and map out various pathways by which these international
commitments may be achieved. Therefore, studies on the progress of implementation and impacts of policies formulated
towards these goals are somewhat limited.

One key issue that emerged from studies dealing with the analysis of existing policies is the lack of integrated cross-
sectoral planning in energy policies. Many existing policies treat energy or the energy sector in isolation from other sec-
tors, and policies and plans were often formulated exclusively for this sector. Consequently, adopting integrated, cross-
sectoral and collaborative planning emerged as one of the key recommendations for amplifying the role of sustainable
energy in achieving the SDGs. It was also apparent that energy justice is not mainstreamed into many existing energy
policies, especially in the global south. With the process of sustainable energy development known to have both costs
and benefits and, in so doing, tends to potentially create winners and losers, it is imperative for the justice dimension to
be mainstreamed into energy policies for sustainable development. This issue also came up in many studies focusing on
energy transitions. With regard to the Paris Agreement, supply-side studies dominated with a lot of the research focusing
on techno-economic issues regarding power generation, especially from renewable energy sources. At the same time
mainstreaming environmental issues for sustainable development into national policies is challenging due to existing
national development directions that are largely based on domestic factors and political priorities [70]. The cases with Gulf
countries show that despite states seeking to accommodate the SDGs into their national strategies, policies on climate
change are rather scant, with the notion of low-carbon development mainly attached to economic diversification efforts.

A fundamental concern that emanated from research on this international commitment was that countries stand to
make some economic losses in pursuit of the targets. This situation potentially discourages some countries from making
more ambitious efforts toward these goals. Hence, more cost-effective pathways are needed to speed up action toward
the 1.5 degrees target. This finding is in line with views shared by Filho et al. [39], who noted that costs associated with
implementing the SDGs remain among the key challenges to realising the goals by 2030. In light of the above findings,
there is a need for future research on the progress of implementation, impacts and critical lessons from current policy
efforts on energy for sustainable development. Country case studies are crucial in this regard. In a similar review of the
literature on energy policies, Goyal [74] noted that studies examining sub-national policymaking are limited. Rigorous
national and sub-national studies can facilitate policy-learning through cross-country comparisons and inform domestic,
regional and even international policies on energy and the SDGs. There is also the need for research on effective policy
strategies for mainstreaming energy justice in current energy transition efforts, especially in the world's developing
regions. Furthermore, more reviews are needed to link research addressing policymaking in general and how such
studies offer an understanding of the inevitable and often-wide gaps between policy requirements and actual policy
dynamics. The research covered in this review highlighted the need for policy change, with some articles describing
practical and valuable experiences of new policy instruments. Yet, there is a general lack of studies that connect what
authors think should happen or consider necessary to improve policymaking versus how feasible these solutions would
be in real-world contexts.

While our study offers some insights into the recent trends of research on energy policies in pursuit of the SDGs and
the Paris Agreement, our findings must be considered with cognisance of the timeframe in which this research, especially
the document search, was conducted. The document search was conducted in February 2021; hence new research may
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have been published on the subject since this search was conducted. Also, the limitation of the articles to documents
authored in English may have resulted in the exclusion of some relevant publications authored in different languages.
However, due to the extensive coverage of SCOPUS and ScienceDirect databases, we believe that our analysis has exten-
sively covered the majority of documents on the subject.

Acknowledgements The authors wish to thank the anonymous reviewers and editors for their careful reading of the manuscript and their
insightful input that has helped to strengthen this article.

Author contributions MMA designed the work, analysed and interpreted the systematic review data, and drafted and revised the manuscript.
MO made substantial contributions to the conception, design of the work, and reviewed and revised the manuscript. RK was a major contribu-
tor in reviewing the manuscript and substantially revising it. All authors read and approved the final manuscript.

Funding This research was supported by the Environment Research and Technology Development Fund (grant number JPMEERF16511612,
JPMEERF20181001) of the Environmental Restoration and Conservation Agency of Japan, the Japan Society for the Promotion of Science
(KAKEN grant-in-aid number 20F20814), and the Ministry of the Environment, Japan.

Data availability The datasets used and/or analysed during the current study are available from the corresponding author on reasonable
request.

Declarations
Ethics approval and consent to participate Not applicable.
Consent for publication Not applicable.

Competing interests Not applicable.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. World Commission on Environment and Development, “Our Common Future,” New York, 1987. Accessed: May 21, 2021. [Onlinel. https://
books.google.com/books?hl=en&Ir=&id=3IRtBQAAQBAJ&oi=fnd&pg=PA29&ots=QSN5AhINaN&sig=HVIqEFoTZw45chh356VuXDRoB_Y
2. United Nations Development Programme:, “World energy assessment: Energy and the challenge of sustainability,’ New York, 2000. https://
scholar.google.com/scholar_lookup?title=Worldenergyassessment%3A%20energy%20and%20the%20challenge%200f%20sustaina
bility&author=United%20Nations%20Development%20Programme%2C%20United%20Nations%20Department%200f%20Economic%
20and%20Social%20Affairs%2C%20World%20Energy%20Council&publication_year=2000. Accessed 21 May 2021. [Online].
3. Gunnarsdottir |, Davidsdottir B, Worrell E, Sigurgeirsdottir S. Sustainable energy development: history of the concept and emerging
themes. Renew Sustain Energy Rev. 2021;141:110770. https://doi.org/10.1016/j.rser.2021.110770.
4. Geels FW.Technological transitions as evolutionary reconfiguration processes: a multi-level perspective and a case-study. Res Policy.
2002;31(8-9):1257-74. https://doi.org/10.1016/50048-7333(02)00062-8.
5. Fathoni HS, Setyowati AB, Prest J. Is community renewable energy always just? Examining energy injustices and inequalities in rural
Indonesia. Energy Res Soc Sci. 2021;71: 101825. https://doi.org/10.1016/j.erss.2020.101825.
6. Miiller F, Claar S, Neumann M, Elsner C. Is green a Pan-African colour? Mapping African renewable energy policies and transitions in 34
countries. Energy Res Soc Sci. 2020;68: 101551. https://doi.org/10.1016/j.erss.2020.101551.
7. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement.
BMJ (Online). 2009;339(7716):332-6. https://doi.org/10.1136/bmj.b2535.
8. Elsevier. About ScienceDirect | Premier platform for discovering peer-reviewed scientific, technical and medical information | Elsevier,”
Jul. 07, 2022. https://www.elsevier.com/solutions/sciencedirect. Accessed 07 Jul 2022.
9. Martinez P, Al-Hussein M, Ahmad R. A scientometric analysis and critical review of computer vision applications for construction. Autom
Constr. 2019;107:102947. https://doi.org/10.1016/j.autcon.2019.102947.
10. Page MJ, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. 2021;372: n71. https://doi.org/
10.1136/bmj.n71.
11. Liobikiené G, Butkus M. The European Union possibilities to achieve targets of Europe 2020 and Paris agreement climate policy. Renew
Energy. 2017;106:298-309. https://doi.org/10.1016/j.renene.2017.01.036.
12. Murphy F, McDonnell K. Investigation of the potential impact of the Paris Agreement on national mitigation policies and the risk of carbon
leakage; an analysis of the Irish bioenergy industry. Energy Policy. 2017;104:80-8. https://doi.org/10.1016/j.enpol.2017.01.042.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://books.google.com/books?hl=en&lr=&id=3lRtBQAAQBAJ&oi=fnd&pg=PA29&ots=QSN5AhINaN&sig=HVlqEFoTZw45chh356VuXDRoB_Y
https://books.google.com/books?hl=en&lr=&id=3lRtBQAAQBAJ&oi=fnd&pg=PA29&ots=QSN5AhINaN&sig=HVlqEFoTZw45chh356VuXDRoB_Y
https://scholar.google.com/scholar_lookup?title=Worldenergyassessment%3A%20energy%20and%20the%20challenge%20of%20sustainability&author=United%20Nations%20Development%20Programme%2C%20United%20Nations%20Department%20of%20Economic%20and%20Social%20Affairs%2C%20World%20Energy%20Council&publication_year=2000
https://scholar.google.com/scholar_lookup?title=Worldenergyassessment%3A%20energy%20and%20the%20challenge%20of%20sustainability&author=United%20Nations%20Development%20Programme%2C%20United%20Nations%20Department%20of%20Economic%20and%20Social%20Affairs%2C%20World%20Energy%20Council&publication_year=2000
https://scholar.google.com/scholar_lookup?title=Worldenergyassessment%3A%20energy%20and%20the%20challenge%20of%20sustainability&author=United%20Nations%20Development%20Programme%2C%20United%20Nations%20Department%20of%20Economic%20and%20Social%20Affairs%2C%20World%20Energy%20Council&publication_year=2000
https://scholar.google.com/scholar_lookup?title=Worldenergyassessment%3A%20energy%20and%20the%20challenge%20of%20sustainability&author=United%20Nations%20Development%20Programme%2C%20United%20Nations%20Department%20of%20Economic%20and%20Social%20Affairs%2C%20World%20Energy%20Council&publication_year=2000
https://doi.org/10.1016/j.rser.2021.110770
https://doi.org/10.1016/S0048-7333(02)00062-8
https://doi.org/10.1016/j.erss.2020.101825
https://doi.org/10.1016/j.erss.2020.101551
https://doi.org/10.1136/bmj.b2535
https://www.elsevier.com/solutions/sciencedirect
https://doi.org/10.1016/j.autcon.2019.102947
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/j.renene.2017.01.036
https://doi.org/10.1016/j.enpol.2017.01.042

Review Discover Sustainability (2022) 3:32 | https://doi.org/10.1007/543621-022-00100-y

20.

21.

22.

23.

24,

25.

26.

27.

28.

20.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

Peters JC. Natural gas and spillover from the US Clean Power Plan into the Paris Agreement. Energy Policy. 2017;106:41-7. https://doi.
org/10.1016/j.enpol.2017.03.039.

. Schwerhoff G, Sy M. Financing renewable energy in Africa—key challenge of the sustainable development goals. Renew Sustain Energy

Rev. 2017;75:393-401. https://doi.org/10.1016/j.rser.2016.11.004.

. Acheampong M, Ertem FC, Kappler B, Neubauer P. In pursuit of Sustainable Development Goal (SDG) number 7: will biofuels be reliable?

Renew Sustain Energy Rev. 2017;75:927-37. https://doi.org/10.1016/j.rser.2016.11.074.
Friedrich J, Ge M, Pickens A. World's Top Emitters Interactive Chart | World Resources Institute, Dec. 10, 2020. https://www.wri.org/insig
hts/interactive-chart-shows-changes-worlds-top-10-emitters. Accessed 28 Jul 2021.

. Salvia M, et al. Will climate mitigation ambitions lead to carbon neutrality? An analysis of the local-level plans of 327 cities in the EU.

Renew Sustain Energy Rev. 2021. https://doi.org/10.1016/j.rser.2020.110253.

. Pan X, Wang H, Wang L, Chen W. Decarbonization of China’s transportation sector: in light of national mitigation toward the Paris

Agreement goals. Energy. 2018;155:853-64. https://doi.org/10.1016/j.energy.2018.04.144.

. Kat B, Paltsev S, Yuan M. Turkish energy sector development and the Paris Agreement goals: a CGE model assessment. Energy Policy.

2018;122:84-96. https://doi.org/10.1016/j.enpol.2018.07.030.

Nong D, Siriwardana M. Effects on the U.S. economy of its proposed withdrawal from the Paris Agreement: a quantitative assessment.
Energy. 2018;159:621-9. https://doi.org/10.1016/j.energy.2018.06.178.

Ferreira A, Pinheiro MD, de Brito J, Mateus R. Decarbonizing strategies of the retail sector following the Paris Agreement. Energy
Policy. 2019;135: 110999. https://doi.org/10.1016/j.enpol.2019.110999.

Takao Y. Low-carbon leadership: harnessing policy studies to analyse local mayors and renewable energy transitions in three Japanese
cities. Energy Res Soc Sci. 2020;69: 101708. https://doi.org/10.1016/j.erss.2020.101708.

Fuso Nerini F, et al. Mapping synergies and trade-offs between energy and the Sustainable Development Goals. Nat Energy.
2018;3(1):10-5. https://doi.org/10.1038/s41560-017-0036-5.

Bataille C, et al. A review of technology and policy deep decarbonization pathway options for making energy-intensive industry
production consistent with the Paris Agreement. J Clean Prod. 2018;187:960-73. https://doi.org/10.1016/j.jclepro.2018.03.107.
Santika WG, Urmee T, Simsek Y, Bahri PA, Anisuzzaman M. An assessment of energy policy impacts on achieving Sustainable Develop-
ment Goal 7 in Indonesia. Energy Sustain Dev. 2020;59:33-48. https://doi.org/10.1016/j.esd.2020.08.011.

Schuenemann F, Msangi S, Zeller M. Policies for a sustainable biomass energy sector in Malawi: enhancing energy and food security
simultaneously. World Dev. 2018;103:14-26. https://doi.org/10.1016/j.worlddev.2017.10.011.

Mombeuil C. Institutional conditions, sustainable energy, and the UN sustainable development discourse: a focus on Haiti. J Clean
Prod. 2020;254: 120153. https://doi.org/10.1016/j.jclepro.2020.120153.

Doelman JC, Stehfest E, Tabeau A, van Meijl H. Making the Paris agreement climate targets consistent with food security objectives.
Glob Food Sec. 2019;23:93-103. https://doi.org/10.1016/j.9fs.2019.04.003.

Rosenthal J, Quinn A, Grieshop AP, Pillarisetti A, Glass RI. Clean cooking and the SDGs: integrated analytical approaches to guide
energy interventions for health and environment goals. Energy Sustain Dev. 2018;42:152-9. https://doi.org/10.1016/j.esd.2017.11.
003.

Daggash HA, Mac Dowell N. Higher carbon prices on emissions alone will not deliver the Paris Agreement. Joule. 2019;3(9):2120-33.
https://doi.org/10.1016/j.joule.2019.08.008.

Fragkos P, et al. Energy system transitions and low-carbon pathways in Australia, Brazil, Canada, China, EU-28, India, Indonesia, Japan,
Republic of Korea, Russia and the United States. Energy. 2021;216: 119385. https://doi.org/10.1016/j.energy.2020.119385.

Liu W, McKibbin WJ, Morris AC, Wilcoxen PJ. Global economic and environmental outcomes of the Paris Agreement. Energy Econ. 2020;90:
104838. https://doi.org/10.1016/j.eneco.2020.104838.

Prakash N, Sethi M. Green bonds driving sustainable transition in Asian economies: the case of India. J Asian Financ Econ Bus.
2021;8(1):723-32. https://doi.org/10.13106/jafeb.2021.vol8.n01.723.

Chirambo D. Towards the achievement of SDG 7 in sub-Saharan Africa: creating synergies between power Africa, sustainable energy for
all and climate finance in-order to achieve universal energy access before 2030. Renew Sustain Energy Rev. 2018;94:600-8. https://doi.
org/10.1016/j.rser.2018.06.025.

Banacloche S, Cadarso MA, Monsalve F, Lechon Y. Assessment of the sustainability of Mexico green investments in the road to Paris. Energy
Policy. 2020;141: 111458. https://doi.org/10.1016/j.enpol.2020.111458.

Lima MA, et al. Renewable energy in reducing greenhouse gas emissions: reaching the goals of the Paris agreement in Brazil. Environ
Dev. 2020;33: 100504. https://doi.org/10.1016/j.envdev.2020.100504.

Brunet C, et al. The three paradoxes of the energy transition—assessing sustainability of large-scale solar photovoltaic through multi-level
and multi-scalar perspective in Rwanda. J Clean Prod. 2021;288: 125519. https://doi.org/10.1016/j.jclepro.2020.125519.

Zhou W, et al. Decarbonization pathways and energy investment needs for developing Asia in line with ‘well below’ 2°C. Clim Policy.
2020;20(2):234-45. https://doi.org/10.1080/14693062.2020.1722606.

Filho WL, et al. The economics of the UN Sustainable Development Goals: does sustainability make financial sense? Discov Sustain.
2022;3(1):1-8. https://doi.org/10.1007/543621-022-00088-5.

Gyamfi S, Derkyi NSA, Asuamah EY, Aduako IJA. Renewable energy and sustainable development. In: A. Kabo-Bah and C. J. B.T.-S. H. in
W. A. Diji, Eds. Sustainable hydropower in West Africa: planning, operation, and challenges. Academic Press; 2018. p. 75-94. doi: https://
doi.org/10.1016/B978-0-12-813016-2.00006-X.

Michaelowa A, Hoch S, Weber AK, Kassaye R, Hailu T. Mobilising private climate finance for sustainable energy access and climate change
mitigation in Sub-Saharan Africa. Clim Policy. 2021;21(1):47-62. https://doi.org/10.1080/14693062.2020.1796568.

Sanderink L. Shattered frames in global energy governance: exploring fragmented interpretations among renewable energy institutions.
Energy Res Soc Sci. 2020;61: 101355. https://doi.org/10.1016/j.erss.2019.101355.

Pischke EC, et al. From Kyoto to Paris: measuring renewable energy policy regimes in Argentina, Brazil, Canada, Mexico and the United
States. Energy Res Soc Sci. 2019;50:82-91. https://doi.org/10.1016/j.erss.2018.11.010.

@ Springer


https://doi.org/10.1016/j.enpol.2017.03.039
https://doi.org/10.1016/j.enpol.2017.03.039
https://doi.org/10.1016/j.rser.2016.11.004
https://doi.org/10.1016/j.rser.2016.11.074
https://www.wri.org/insights/interactive-chart-shows-changes-worlds-top-10-emitters
https://www.wri.org/insights/interactive-chart-shows-changes-worlds-top-10-emitters
https://doi.org/10.1016/j.rser.2020.110253
https://doi.org/10.1016/j.energy.2018.04.144
https://doi.org/10.1016/j.enpol.2018.07.030
https://doi.org/10.1016/j.energy.2018.06.178
https://doi.org/10.1016/j.enpol.2019.110999
https://doi.org/10.1016/j.erss.2020.101708
https://doi.org/10.1038/s41560-017-0036-5
https://doi.org/10.1016/j.jclepro.2018.03.107
https://doi.org/10.1016/j.esd.2020.08.011
https://doi.org/10.1016/j.worlddev.2017.10.011
https://doi.org/10.1016/j.jclepro.2020.120153
https://doi.org/10.1016/j.gfs.2019.04.003
https://doi.org/10.1016/j.esd.2017.11.003
https://doi.org/10.1016/j.esd.2017.11.003
https://doi.org/10.1016/j.joule.2019.08.008
https://doi.org/10.1016/j.energy.2020.119385
https://doi.org/10.1016/j.eneco.2020.104838
https://doi.org/10.13106/jafeb.2021.vol8.no1.723
https://doi.org/10.1016/j.rser.2018.06.025
https://doi.org/10.1016/j.rser.2018.06.025
https://doi.org/10.1016/j.enpol.2020.111458
https://doi.org/10.1016/j.envdev.2020.100504
https://doi.org/10.1016/j.jclepro.2020.125519
https://doi.org/10.1080/14693062.2020.1722606
https://doi.org/10.1007/S43621-022-00088-5
https://doi.org/10.1016/B978-0-12-813016-2.00006-X
https://doi.org/10.1016/B978-0-12-813016-2.00006-X
https://doi.org/10.1080/14693062.2020.1796568
https://doi.org/10.1016/j.erss.2019.101355
https://doi.org/10.1016/j.erss.2018.11.010

Discover Sustainability (2022) 3:32 | https://doi.org/10.1007/543621-022-00100-y Review

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Giacomelli Sobrinho V, Lagutov V, Baran S. Green with savvy? Brazil’s climate pledge to the Paris Agreement and its transition to the green
economy. Energy Clim Chang. 2020;1:100015. https://doi.org/10.1016/j.egycc.2020.100015.

Leipprand A, Flachsland C, Pahle M. Starting low, reaching high? Sequencing in EU climate and energy policies. Environ Innov Soc Transi-
tions. 2020;37:140-55. https://doi.org/10.1016/j.eist.2020.08.006.

Terrapon-Pfaff J, Ortiz W, Dienst C, Gréne M-C. Energising the WEF nexus to enhance sustainable development at local level. J Environ
Manage. 2018;223:409-16. https://doi.org/10.1016/j.jenvman.2018.06.037.

Algunaibet IM, Pozo C, Galan-Martin A, Guillén-Gosélbez G. Quantifying the cost of leaving the Paris Agreement via the integration of
life cycle assessment, energy systems modeling and monetization. Appl Energy. 2019;242:588-601. https://doi.org/10.1016/j.apenergy.
2019.03.081.

Santika WG, Anisuzzaman M, Bahri PA, Shafiullah GM, Rupf GV, Urmee T. From goals to joules: a quantitative approach of interlinkages
between energy and the Sustainable Development Goals. Energy Res Soc Sci. 2019;50:201-14. https://doi.org/10.1016/j.erss.2018.11.
016.

Swain RB, Karimu A. Renewable electricity and sustainable development goals in the EU. World Dev. 2020;125: 104693. https://doi.org/
10.1016/j.worlddev.2019.104693.

Godinez-Zamora G, et al. Decarbonising the transport and energy sectors: Technical feasibility and socioeconomic impacts in Costa Rica.
Energy Strateg Rev. 2020. https://doi.org/10.1016/j.esr.2020.100573.

Logan KG, Nelson JD, Lu X, Hastings A. UK and China: will electric vehicle integration meet Paris agreement targets? Transp Res Interdiscip
Perspect. 2020;8: 100245. https://doi.org/10.1016/j.trip.2020.100245.

Santika WG, Anisuzzaman M, Simsek Y, Bahri PA, Shafiullah GM, Urmee T. Implications of the Sustainable Development Goals on national
energy demand: the case of Indonesia. Energy. 2020;196: 117100. https://doi.org/10.1016/j.energy.2020.117100.

ShigetomiY, et al. Driving forces underlying sub-national carbon dioxide emissions within the household sector and implications for the
Paris Agreement targets in Japan. Appl Energy. 2018;228:2321-32. https://doi.org/10.1016/j.apenergy.2018.07.057.

Muller F, Neumann M, Elsner C, Claar S. Assessing African energy transitions: renewable energy policies, energy justice, and SDG 7. Polit
Gov. 2021;9(1):119-30. https://doi.org/10.17645/pag.v9i1.3615.

Malago A, et al. An analytical framework to assess SDG targets within the context of WEFE nexus in the Mediterranean region. Resour
Conserv Recycl. 2021;164: 105205. https://doi.org/10.1016/j.resconrec.2020.105205.

Vanegas Cantarero MM. Of renewable energy, energy democracy, and sustainable development: a roadmap to accelerate the energy
transition in developing countries. Energy Res Soc Sci. 2020;70:101716. https://doi.org/10.1016/j.erss.2020.101716.

Bisaga |, Parikh P, Tomei J, To LS. Mapping synergies and trade-offs between energy and the sustainable development goals: a case study
of off-grid solar energy in Rwanda. Energy Policy. 2021. https://doi.org/10.1016/j.enpol.2020.112028.

Simsek Y, Sahin H, Lorca A, Santika WG, Urmee T, Escobar R. Comparison of energy scenario alternatives for Chile: towards low-carbon
energy transition by 2030. Energy. 2020;206: 118021. https://doi.org/10.1016/j.energy.2020.118021.

Kobayakawa T. Country diagnostics for low carbon development: can developing countries pursue simultaneous implementation of the
Sustainable Development Goals and the Paris Agreement? Bus Strateg Dev. 2021. https://doi.org/10.1002/bsd2.159.

Patrizio P, Pratama YW, Mac Dowell N. Socially equitable energy system transitions. Joule. 2020;4(8):1700-13. https://doi.org/10.1016/j.
joule.2020.07.010.

Di Foggia G. Energy efficiency measures in buildings for achieving sustainable development goals. Heliyon. 2018. https://doi.org/10.
1016/j.heliyon.2018.e00953.

Diemuodeke EO, Briggs TA. Policy pathways for renewable and sustainable energy utilisation in rural coastline communities in the Niger
Delta zone of Nigeria. Energy Rep. 2018;4:638-44. https://doi.org/10.1016/j.egyr.2018.10.004.

Safonov G, Potashnikov V, Lugovoy O, Safonov M, Dorina A, Bolotov A. The low carbon development options for Russia. Clim Change.
2020;162(4):1929-45. https://doi.org/10.1007/s10584-020-02780-9.

Ahmed K. Environmental policy stringency, related technological change and emissions inventory in 20 OECD countries. J Environ Man-
age. 2020. https://doi.org/10.1016/j.jenvman.2020.111209.

Abbas HSM, et al. Sustainable use of energy resources, regulatory quality, and foreign direct investment in controlling GHGs emissions
among selected asian economies. Sustain. 2021;13(3):1-19. https://doi.org/10.3390/su13031123.

Sarkodie SA, Adams S, Leirvik T. Foreign direct investment and renewable energy in climate change mitigation: does governance matter?
J Clean Prod. 2020;263: 121262. https://doi.org/10.1016/j.jclepro.2020.121262.

Kumi E, Yeboah T, Kumi YA. Private sector participation in advancing the Sustainable Development Goals (SDGs) in Ghana: experiences
from the mining and telecommunications sectors. Extr Ind Soc. 2020;7(1):181-90. https://doi.org/10.1016/j.exis.2019.12.008.

Gkonis N, Arsenopoulos A, Stamatiou A, Doukas H. Multi-perspective design of energy efficiency policies under the framework of national
energy and climate action plans. Energy Policy. 2020;140: 111401. https://doi.org/10.1016/j.enpol.2020.111401.

Tolliver C, Keeley AR, Managi S. Policy targets behind green bonds for renewable energy: do climate commitments matter? Technol
Forecast Soc Change. 2020;157: 120051. https://doi.org/10.1016/j.techfore.2020.120051.

Al-Saidi M. Cooperation or competition? State environmental relations and the SDGs agenda in the Gulf Cooperation Council (GCC)
region. Environ Dev. 2020. https://doi.org/10.1016/j.envdev.2020.100581.

Fekete H, et al. A review of successful climate change mitigation policies in major emitting economies and the potential of global replica-
tion. Renew Sustain Energy Rev. 2021. https://doi.org/10.1016/j.rser.2020.110602.

Qudrat-Ullah H, Akrofi MM, Kayal A. Analyzing actors’engagement in sustainable energy planning at the local level in Ghana: an empirical
study. Energies. 2020;13(8):2028. https://doi.org/10.3390/en13082028.

Akrofi MM, Akanbang BAA. Integrating sustainable energies into local government plans in Ghana. Sci African. 2021;12:764. https://doi.
org/10.1016/j.sciaf.2021.e00764.

Goyal N. Limited demand or unreliable supply? A bibliometric review and computational text analysis of research on energy policy in
India. Sustain. 2021;13(23):13421. https://doi.org/10.3390/SU132313421.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.egycc.2020.100015
https://doi.org/10.1016/j.eist.2020.08.006
https://doi.org/10.1016/j.jenvman.2018.06.037
https://doi.org/10.1016/j.apenergy.2019.03.081
https://doi.org/10.1016/j.apenergy.2019.03.081
https://doi.org/10.1016/j.erss.2018.11.016
https://doi.org/10.1016/j.erss.2018.11.016
https://doi.org/10.1016/j.worlddev.2019.104693
https://doi.org/10.1016/j.worlddev.2019.104693
https://doi.org/10.1016/j.esr.2020.100573
https://doi.org/10.1016/j.trip.2020.100245
https://doi.org/10.1016/j.energy.2020.117100
https://doi.org/10.1016/j.apenergy.2018.07.057
https://doi.org/10.17645/pag.v9i1.3615
https://doi.org/10.1016/j.resconrec.2020.105205
https://doi.org/10.1016/j.erss.2020.101716
https://doi.org/10.1016/j.enpol.2020.112028
https://doi.org/10.1016/j.energy.2020.118021
https://doi.org/10.1002/bsd2.159
https://doi.org/10.1016/j.joule.2020.07.010
https://doi.org/10.1016/j.joule.2020.07.010
https://doi.org/10.1016/j.heliyon.2018.e00953
https://doi.org/10.1016/j.heliyon.2018.e00953
https://doi.org/10.1016/j.egyr.2018.10.004
https://doi.org/10.1007/s10584-020-02780-9
https://doi.org/10.1016/j.jenvman.2020.111209
https://doi.org/10.3390/su13031123
https://doi.org/10.1016/j.jclepro.2020.121262
https://doi.org/10.1016/j.exis.2019.12.008
https://doi.org/10.1016/j.enpol.2020.111401
https://doi.org/10.1016/j.techfore.2020.120051
https://doi.org/10.1016/j.envdev.2020.100581
https://doi.org/10.1016/j.rser.2020.110602
https://doi.org/10.3390/en13082028
https://doi.org/10.1016/j.sciaf.2021.e00764
https://doi.org/10.1016/j.sciaf.2021.e00764
https://doi.org/10.3390/SU132313421

	Recent trends on the linkages between energy, SDGs and the Paris Agreement: a review of policy-based studies
	Abstract
	Background 
	Results 
	Conclusions 

	1 Introduction
	2 Methodology of literature search
	3 Results and discussions
	3.1 Characteristics of selected documents
	3.2 Policy focus and key themes
	3.2.1 Keywords and themes
	3.2.2 SDG Policy focus and policy drivers

	3.3 Some emergent trends from current policies
	3.4 Techno-economic and socio-political issues

	4 Moving forward: rethinking policy change frameworks
	5 Conclusions and future research recommendations
	Acknowledgements 
	References




