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Abstract: The world faces unprecedented threats from climate change and increasing variability,
which severely impacts human society and the natural environment. To reduce future climate
change and ensure our economies can grow in a sustainable way, sustainable energy development
is considered to be an effective approach. In this context, sustainable energy development involves
augmenting our energy supplies and managing demands in a fashion that societal energy needs
are met with a minimal effect on greenhouse gas emissions and a nominal resultant contribution
to future climate change. In this Special Issue, research papers focus on the role of sustainable
energy development (while addressing important dimensions of sustainability), which mandates
an inter-disciplinary perspective in all articles. We collected 11 such papers that have analyzed a
broad array of topics related to bioenergy, wind power, industrial innovation, and climate change
mitigation. These papers show the varied application of renewable energy and climate change energy
responses, while providing meaningful decision-making information and policy implications.
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1. Introduction

The 2007 report of Intergovernmental Panel on Climate Change (IPCC) [1] shows that the average
temperature has increased by approximately 0.5 ◦C in the 20th century and can further rise by
1.4 ◦C to 5.8 ◦C by the end of the 21st century. As greenhouse gas emissions continue to increase,
many undesirable outcomes such as sea level rise, diminished land productivity, desertification, and
increased possibility of extreme events will inevitably occur [2]. Thus, exploring clean, sustainable,
and renewable energy sources that emit less GHGs per unit energy is an urgent task facing all nations.

Various renewable energy techniques such as bioenergy, wind power, and solar energy have been
applied and widely studied [3–7]; however, in order to justify the expansion of any renewable fuel,
their full value must be recognized and their economic and environmental consequences—emission
reduction, energy security, social development, and wealth distribution—must be comprehensively
analyzed in the face of global climate change. This special issue showcases 11 articles that address
these issues.

2. Contributions of Collections

In the first article, Zhang et al. [8] analyze the trade-offs between the economic and environmental
benefits of alternative forms of a forest biomass power generation supply chain using a multi-objective
linear programming model (MLP). The authors find that: the utilization of sandy shrubs can improve
bioenergy production at a lower cost, and a significant amount of CO2 emissions can be sequestered.
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They also conduct a sensitivity analysis to examine the supply chain design and operating cost
consequences of factors such as average transportation distance and unit chipping cost. They show
that transportation and chipping play an important role in the design and scope of the supply chain.

The second paper by Wang et al. [9] applies a global non-radial directional distance function
to estimate the performance of industrial green development (PIGD) in China from 2003–2015.
The authors show that a rising trend in PIGD exists at the city level, but most cities failed to efficiently
use resources such as energy and labor in industrial production. The authors indicate that China’s
green development may help mitigate climate change, but they also point out that a more efficient use
of environmental management investment funds are needed to encourage the use of renewable energy
in the industrial sector.

In the following paper, Lim et al. [10] aims to reveal how climatic conditions and building
design alternatives influence the energy consumption of buildings in Seoul, Tokyo, and Hong Kong,
both as an impact of climate change projections, and as a means to prioritize energy-saving potential
alternatives under future climate change. The authors find that across these cities, the amount of
cooling degree-hours needed to maintain comfort sharply increases. However, abatement measures
are possible, where the authors indicate that a combined application of adaptive comfort control,
nighttime ventilation, and occupancy-based equipment could reduce cooling energy consumption by
up to 28%. They also show how integrated photovoltaic systems can provide important benefits and
that only simple modifications of occupant behavior are required to achieve cost-effective solutions.

The fourth study by Ma et al. [11] analyzes the contributions of various factors to the national
growth of energy-related CO2 emissions. The primary energy quantity converted and carbon dioxide
emission factors are identified as key parameters. The authors show that the reduction of energy
intensity, the improvement of energy supply efficiency, and the introduction of non-fossil fuels are
potentially helpful in climate change mitigation and sustainable development.

The main theme of the fifth paper by Ma et al. [12] focuses on the accuracies of past renewable
energy projections in the US. The authors point out that policymakers in the US rely on energy forecasts
to draft and implement cost-minimizing, efficient and realistic policies, but the inaccuracies in past
projections have been high. The authors explore reasons for such inaccuracies and inconsistencies
identifying massive assumptions and modeling flaws. In turn, they argue that a machine learning
forecasting algorithm, devoid of massive independent variables and assumptions, could improve
performance. The authors find that, relative to the 2008 Energy Information Administration’s Annual
Energy Outlook, their proposed technique presents an enormous improvement up to 138.26-fold on
renewable energy consumption from biomass (REC-BMs) and 24.67-fold on hydroelectric power energy
demand (HE-EC). The authors also show that the increase in accuracy is replicable in other regions.

The sixth paper by Zhang et al. [13] quantitatively investigates the cause–effect relationships
among mechanisms of contractor–designer alliance in international hydropower Engineering–
Procurement–Construction (EPC) projects. This indicates that allowing the building of interdisciplinary
linkages between the areas of alliance, design management, and performance of inter-firm cooperation
functions would allow one to achieve superior design and sustainability outcomes of hydropower
EPC projects.

In the next paper, Lee et al. [14] examines the effect of using water spray systems as a cooling
alternative in urban environments. The authors demonstrate that water spray systems have a higher
cooling performance in drier conditions. They also show that using large water droplets can increase
cooling effectiveness and that improved water spray system can ultimately reduce the need for cooling
via fossil and non-fossil (including renewable energy) fuels, contributing to climate change mitigation.

The central theme of the Guo et al. paper [15] involves the mismatch between emission
reductions and the resulting changes in regional air quality. The authors propose an ecology- and
security-constrained unit commitment (Eco-SCUC) model that integrates both air quality intensity
(API) and stochastic wind power constraints to improve emissions modeling. They show that the
Eco-SCUC suggests cost-effective means to improve air quality in densely-populated regions, which in
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turn would reduce residents’ exposure to severe air pollution. The authors also estimate the benefits of
wind power, providing potentially useful information on renewable energy production and climate
change mitigation to policy makers.

The next paper by DeCicco [16] focuses on estimation of the net emission reductions when using
biofuels and how the estimates vary due to methodological uncertainties. The author compares
the lifecycle assessment (LCA) and annual basis carbon (ABC) methods. This study highlights
the importance of estimating the baseline carbon uptake, which can affect the sign of the results.
The author suggests that in order to more accurately estimate the GHG offset effectiveness of biofuel
production, further methodological work, program-scale model development, empirical re-analysis,
and reconsideration of existing public policies and research priorities will be needed.

The tenth paper by Konopka et al. [17] aims to evaluate the accuracy of wind energy development
potential. The authors test the two wind models under two micrometeorological models (WAsP
(meso-) and ENVI-met). They indicate that it is necessary to adapt the wind model to urban wind
power assessments.

The main theme of the eleventh paper by Suárez et al. [18] considers how potential increases
in temperature may alter cooling energy consumption, as well as a series of problems relating to
health and comfort in southern Spain. The authors quantify the impact of future climate scenarios on
energy demand, along with effects on indoor temperature and consider different passive conditioning
strategies. The authors suggest that envelope treatment, solar gain protection, and night-time natural
ventilation can reduce energy demand and indoor temperatures, thus increasing energy efficiency,
reducing energy consumption, and potentially reducing GHG emissions.

3. Conclusions

All the papers in this Special Issue provide insights on how sustainable energy can be used to
address our energy future, while also reducing the impact of increased demands on climate change.
Although the papers employ multiple and sometimes complex methods or techniques, the ultimate
reason for this research is not the development of a complicated model, but an attempt to gain insight
into approaches that jointly address energy and climate issues. The discourse is crucial in order to
explain and distribute findings, motivate actions, and stimulate additional research on the issue.
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