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ABSTRACT

This editorial introduces the main findings from the 29th Volume of the International Journal of 
Sustainable Energy Planning and Management. The issue includes both contributions to the 2019 
Sustainable Development of Energy Water and Environmental Systems conference and ordinary 
journal submissions. In either case, the research is centred on sustainable development using 
renewable energy systems – with particular attention to technology assessment, pricing & 
regulation and systems analyses. Case studies and model development from Austria, Cape Verde, 
Columbia, and Iran are presented – with varying focal points. Different drive trains for the 
electrification of the transportation sector are assessed. Lastly, pricing regimes for evolving 
district heating systems as well as consumer involvement in 4th generation district heating and 
social factors for implementing building energy conservation policy are considered.

1. Introduction

This issue of the International Journal of Sustainable 
Energy Planning and Management combines a special issue 
dedicated to the SDEWES 2019 conference – Sustainable 
Development of Energy Water and Environmental Systems 
and a normal issue. The SDEWES 2019 Special Issue fol-
lows after previous special issues in this journal [1] covering 
energy security [2], the optimal geographical level of sce-
nario making [3], acceptance of grids [4] and cost-optimal 
energy savings [5], as well as special issues in e.g. 
Renewable Energy [6] and Energies [7]. 

This issue also contains a wider selection of research 
within the sustainable energy planning and manage-
ment field with a focus on the area Sustainable devel-
opment using renewable energy systems.

2. SDEWES papers

In Modelling, designing and operation of grid-based 
multi-energy systems, Kienberger and coauthors [8] 
present a modelling framework – HyFlow – to analyse 
integrated energy systems. As an addition to other mod-
elling frameworks of integrated energy systems – or 
smart energy systems [9] – like the widely applied 
EnergyPLAN model [10,11] – the HyFlow model 
includes the spatial dimension to enable more in-depth 
analyses of this characteristic of distributed systems. 
The contribution here builds on the authors’ previous 
published work on the HyFlow model in the journal 
Energies [12].

Ferreira and co-authors follow up on previous country 
studies with a new study on Cape Verde in their article 
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Planning for a 100% renewable energy system for the 
Santiago Island [13]. Using a purpose-built GAMS 
(General Algebraic Modelling System) model, the 
authors analyse Santiago Island with a particular focus 
on renewable energy sources (RES) in the electricity 
system, finding issues of costs and load balancing capa-
bility in high-RES scenarios. This work complements 
other work on West African nations [14,15].

3. Technology and assessment

In their article A technology evaluation method for 
assessing the potential contribution of energy technolo-
gies to decarbonisation of the Italian production system 
[16], the authors present a technology assessment 
screening methodology to assist in the energy planning 
process. The authors also apply the framework to a wide 
range of technologies relevant in the energy transition. 

Buzoverov and Zhuk provide a Comparative Economic 
Analysis for Different Types of Electric Vehicles [17] 
where they analyse three alternative means of electrifica-
tion of transportation - batteries, fuel cells, and alumini-
um-air electrochemical generators. They find interesting 
prospects for the aluminium-based solution. The work 
adds to previous studies of electric vehicles presented in 
this journal both with regards to drive-train analyses [18]  
and more widely the energy system impacts with focus 
on strategies for charging electric vehicles on the elec-
tricity market [19] and national studies of electric vehicle 
integration for Portugal [20], Indonesia [21], Sweden 
[22], and Chile [23]. 

In the article Methodology to Assess the Implementa- 
tion of Solar Power Projects in Rural Areas Using AHP: 
a Case Study of Colombia [24], Gelves and Florez apply 
an Analytic Hierarchy Process (AHP) to assess the loca-
tion for the planning of photo voltaic installations in 
Columbia. They find particularly good prospects along 
the Caribbean coast when factoring in “techno-economic,  
social, and environmental-risk criteria”. Similarly, 
Quiquerez et al. investigated the location and optimal 
choice between photo voltaics and thermal solar collec-
tors [25] and Oloo investigated the spatial distribution of 
the solar energy potential in Kenya [26]. Other location 
studies in this journal have focused on heating demands 
and district heating systems [27–31], and biomass  
digesters [32].

Praliyev et al. [33] investigate the production and cost 
effects of introducing solar tracking systems rather than 
fixed-angle PV systems in the Jambyl region, Kazakhstan. 

While both single and dual-axis tracking systems per-
form better than fixed-angle systems, the associated cost 
outweighs the production benefits by a large margin. 

4. Systems analyses

In the article Policy Framework for Iran to Attain 20% 
Share of Non-Fossil Fuel Power Plants in Iran’s 
Electricity Supply System by 2030 [34], Godarzi and 
Maleki presents a system dynamics approach to explore 
future high-RES scenarios for the Iranian electricity 
system. With low fossil fuel costs in Iran, the introduc-
tion of RES will increase costs and the authors stress 
that the electricity prices must be based on technology 
costs. Previous work on Iran in this journal has focused 
on the role of desalination in the energy system [35]. 

Paliwal investigates “reliability and cost-based sizing 
of solar-wind-battery storage system for an isolated 
hybrid power system” in the article Reliability con-
strained planning and sensitivity analysis for Solar-
Wind-Battery based Isolated Power System [36]. 
Applying Monte-Carlo simulation and Particle Swarm 
Optimization, Paliwal investigate hybrid systems with 
photo voltaics, wind power and battery storage. This is 
in line with previous work on similar isolated systems in 
Kenya [37] based on assessments using HOMER, 
though this latter work also looked into non-technical 
barriers. A previous hybrid energy system study in the 
IJSEPM focused on the Himalayan region [38].

5. Pricing, regulation and engagement

Odgaard and Djørup present Review and experiences of 
price regulation regimes for district heating [39]. With 
a starting point in the favourable prospects identified 
for district heating as outlined in various studies [40] 
the authors look into how regulation can safeguard 
district heating consumers in a situation where they are 
supplied from an energy supply company which is a 
monopoly. As the authors state, both “privately and 
publicly owned DH supplies must be guided by various 
efficiency-enhancing measures” to ensure that compa-
nies are not simply exploiting their position and disre-
gard efficiency improvement potentials. This follows 
up on previous work by one of the same authors on 
both district heating prices [41] and electricity prices in 
smart energy systems [42–44]. 

Krog and coauthors analyse Consumer involvement in 
the transition to 4th generation district heating [27] with 
a focus on how these can be “meaningfully and 
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strategically included in the transition towards” 4th gen-
eration district heating (4GDH). A main focus in 4GDH 
research hitherto has been on the definition of the con-
cept [45] and technical assessments of the potentials as 
in national cases of Denmark and Norway [46,47], while 
less attention has been devoted to consumer involve-
ment. Through a literature study, Krog and coauthors 
investigate the current knowledge within the field – find-
ing however limited material. They do stress the impor-
tance of adequately coordinating supply and demand 
initiatives. Previous work has also demonstrated the 
need for an integrated planning approach and ownership 
structures that engage consumers [48–51].

Qarnain and co-authors present an Analysis of social 
inequality factors in implementation of building energy 
conservation policies using Fuzzy Analytical Hierarchy 
Process Methodology [52] focusing on e.g. how social 
inequality and environmental injustice in society is 
linked to policy within the climate change mitigation 
area. Previous studies in this journal have focused on 
barriers and potentials for energy conservation [53] and 
the role of heat savings in energy system scenarios 
[54,55] and employment generation [56].
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