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ABSTRACT

This 47th volume of the International Journal of Sustainable Energy Planning and Management 
presents the most recent work on energy planning with a focus on storage in energy systems, 
cofiring of biomass in coal-fired power stations and forecasting of electricity demand for better 
planning practise. Analyses also demonstrate the potential for photovoltaics (PV) in Iraq, and 
barriers for its implementation in Indonesia, where perceived cost is a dominant barrier. Heat 
planning is a long-standing focus area of the journal – in this volume with a focus on stakeholder 
interests and the organisation of the heat planning process. Lastly, this volume presents analyses 
of links between energy and development in Africa.

1.	 Issue Contents

In this 47th volume of the IJSEPM, Abdelhamied and 
coauthors [1] present work on the integration of electric-
ity storage in national electricity systems. They develop 
a planning framework and address both techno-eco-
nomic and policy considerations. Early policy measures 
will enable a higher introduction of electricity storage 
and thus provide better potential for high penetration of 
renewable energy sources. At the same time, curtailment 
can be decreased. 

In a previous issue of this journal, Buss, Wrobel & 
Doetsch gave an overview of global grid-connected stor-
age systems [2], Jeannin investigated the electricity 
storage potential in electric vehicles [3], Perinhas and 
coauthors as well as Tomc and Vassallo looked at elec-
tricity storage in renewable energy communities [4–6]. 
In the latter, Tomc and Vassallo found that a combina-
tion of PV and storage could decrease grid imports by 
93-96% in different Australian locations. Wider works 
based on the smart energy concept (see [7–9]) have, 
however, shown that drawing on cheaper storage options 
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elsewhere in the wider energy system should be 
addressed [10]. With thermal energy demands, heat stor-
age has benefits in terms of low cost and high efficiency, 
and with electrification of heating demand or the 
exploitation of the cogeneration of heating and power 
(CHP) synergy [11], dispatchable loads combined with 
heat storage can provide flexibility to the electricity 
system as well as to the heating system [12].

District heating and thermal storage are thus estab-
lished as pivotal to the energy system transition and are 
also recurring topics in the IJSEPM journal [13]. In the 
present volume, Persson et al. [14] explore the potential 
for seasonal thermal storage in Sweden by conducting a 
spatial analysis, assessing the availability of suitable 
land area in proximity of significant district heating 
demand. For Sweden this is a novel and timely study, 
since despite the vast district heating build-out, limited 
applications of seasonal thermal storage exist, in con-
trast to Denmark with a comparable district heating 
share. The authors find extensive potential in terms of 
suitable land area for seasonal storage, though the 
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system planning design [23] and connects with the 
broader literature calling for models capable of handling 
complexity and uncertainty in energy systems [24,25].

Iraq holds good potential for PV as established by 
Nassif and coauthors [26]. Using geographical informa-
tion system (GIS)-based analyses, they analyse Iraq fac-
toring in various determinants, finding that 6.3% of 
Iraq’s surface area is appropriate for PV. Depending on 
utilisation, this translates into potential production in the 
TWh/yr range. If 5% is used, 3.4 TWh can be produced. 
With increasing temperatures, cooling is an important 
feature in maintaining efficiency in future Iraqi PV 
installations. In the context of the IJSEPM, this is the first 
work on Iraq presented here. Previous work with Iraqi 
ties has focused more on oil price impacts in a geopoliti-
cal context [27,28]. PV as a technology in the energy 
transition is well-addressed  in, e.g., Leuven’s article on 
energy districts [29] and Viesi’s work on energy transi-
tion in the Alps [30] – but also in work focusing more on 
resource assessment in different locations including 
Colombia [31], India [32] and the Arctic area [33].

Eliwa et al. [34] analyse Indonesian consumers’ inten-
tion to adopt residential PV systems using an extended 
version of the UTAUT (Unified Theory of Acceptance 
and Use of Technology) model, identifying Perceived 
Cost as the dominant barrier, followed by Knowledge, 
Facilitating Conditions, and Ease of Use. The study is 
particularly relevant in a country where solar deployment 
progresses slowly despite its substantial technical poten-
tial, a situation already documented by Gunawan et al. 
[35], who show that Indonesia is advancing well below its 
national targets and regional peers.  These findings align 
with research emphasising the need for regulatory stabil-
ity and reduced user-side uncertainty to accelerate adop-
tion, consistent with decarbonisation pathways towards 
NZE (Net Zero Emissions) in which solar plays a central 
role [36]. Likewise, the strong global technical and eco-
nomic competitiveness of PV, as demonstrated by Korfiati 
et al. [37], reinforces the relevance of addressing the 
social barriers identified. 

In line with recent perspectives on user mobilisation 
and engagement in flexibility-related services [38], the 
work of Eliwa et al. underscores that unlocking residen-
tial solar adoption in Indonesia depends simultaneously 
on alleviating perceived economic burdens, improving 
public information, and consolidating effective institu-
tional support for households. Reindl and Palm [39] , 
Ugulu [40,41] and Gunawan and coauthors have previ-
ously also explored adoption in different settings [42].

southern parts of Sweden in general display more prom-
ising results. Persson was previously involved in an 
analysis of district heating length in Italy in the IJSEPM 
[15], based on Minimum Spanning Tree. 

Sugiyono and coauthors [16] investigate the pros-
pects for cofiring biomass in coal-based power stations 
in Indonesia, taking into consideration the separation of 
Indonesia into many islands with different characteris-
tics both in terms of biomass availability and in terms of 
power generation capacity. Using LEAP, the authors 
model scenarios for business as usual and biomass 
co-firing. For Indonesia to rely adequately on such 
resources, analyses across regions with surplus and 
regions with deficits are required. 

In this journal, Irsyad [17] previously looked at the 
phasing out of coal in the South Kalimantan Province, and 
Volkova investigated different replacement rates of coal 
with renewables in the Estonian district heating system 
[18]. In China, biomass has also been investigated with a 
perspective of replacing coal in district heating [19].

Hakim and Septama [20] present a multivariate fore-
casting model to anticipate the evolution of electricity 
demand in the province of Lampung, Indonesia, with the 
aim of strengthening evidence-based regional energy 
planning. The study applies a VAR (Vector 
Autoregressive) model to historical series of electricity 
consumption, population and Gross Regional Domestic 
Product from 2010 to 2023. This quantitative approach 
aligns with research demonstrating the value of advanced 
regression and predictive methods for understanding 
complex systems and supporting energy-related deci-
sion-making [21]. The model performs very well, 
achieving a MAPE (Mean Absolute Percentage Error) of 
0.57 percent and a coefficient of determination R² of 
0.998, confirming its reliability for medium-term projec-
tions. The results indicate a steady increase in electricity 
demand through 2030, driven by demographic and eco-
nomic growth. The study also highlights Lampung’s 
strong dependence on the Sumatra grid and the need to 
reinforce local generation capacity, an issue noted in 
regional assessments of Indonesia’s energy sustainabil-
ity [22]. In a context where PLN (Perusahaan Listrik 
Negara) and regional authorities are advancing policies 
to transition towards lower-emission energy systems, the 
authors underscore the strategic role of hydropower, 
geothermal energy and other renewables in reducing the 
dominance of fossil fuels. The methodological contribu-
tion of this work resonates with the emphasis in this 
journal on robust analytical tools for sustainable energy 
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In [43], Kaiser and coauthors approach the energy tran-
sition from a municipal heat planning perspective using a 
Multi-Criteria Decision Analysis (MCDA) approach. In 
their work, they factor in stakeholder priorities, and con-
flicting interests, and develop a six-step decision-making 
model drawing on twelve quantitative and qualitative 
criteria.  The approach is tested on a Northern German 
city case. While implementation remains context-depen-
dent, the structured approach lays a foundation for 
informed and socially accepted planning decisions. 

The IJSEPM has presented extensive work within the 
field of heat planning, with a particular focus on spatial 
analyses. Möller and Nielsen presented their heat atlas 
[44], and Nielsen focused on the validity of heat atlases 
over measured data, finding that for individual houses, 
heat atlases are adequate but not for other building types 
[45]. Csontos and coauthors presented the Hotmaps 
Online Heat Atlas for heat planning purposes [46]. Some 
areas lack good data, thus Moreno presented an open 
data tool [47]. Wider spatial considerations were consid-
ered by Knies [48] and Kuriyan & Shah also went fur-
ther in the integration of technological models with 
spatial analyses [49]. Other research has focused more 
on the organisational processes and stakeholders, e.g., 
Krogh investigating stakeholder engagement in the tran-
sition to 4th generation district heating [50]. Also, 
Divkovic addressed the wider planning frame for transi-
tioning heating systems [51].

Aromasodun, Biala and Shitu [52] examine the rela-
tionship between total, renewable and non-renewable 
energy consumption and economic growth across the 
eight official regional economic blocs of Africa from 
1996 to 2022, offering a comparative perspective that 
highlights how structural differences shape the conti-
nent’s energy transition. The study employs panel data 
and the MG (Mean Group) and PMG (Pooled Mean 
Group) estimators, selected through the Hausman test, 
confirming the presence of long-run relationships 
between energy and growth. The authors show that total 
energy consumption has heterogeneous effects: negative 
in AMU (Arab Maghreb Union) and CEN-SAD 
(Community of Sahel-Saharan States), positive in 
ECOWAS (Economic Community of West African 
States), IGAD (Intergovernmental Authority on 
Development) and SADC (Southern African 
Development Community), and insignificant in 
COMESA (Common Market for Eastern and Southern 
Africa), EAC (East African Community) and ECCAS 
(Economic Community of Central African States). 

These patterns are consistent with analyses that 
emphasize the need for modelling frameworks sensitive 
to the structural diversity of African economies, such as 
the work of Khaleel and Chakrabarti on discrepancies in 
energy demand modelling in Nigeria [53]. Similarly, the 
positive contribution of renewable energy in several 
blocs aligns with literature underscoring the importance 
of sociotechnical factors, including energy literacy, effi-
ciency and consumer behaviour, themes extensively 
reviewed by Umoha and Bande in their assessment of 
energy conservation in African contexts [54]. Finally, 
the authors’ recommendation to design strategies tai-
lored to each bloc resonates with broader perspectives 
calling for balanced and socially responsive energy pol-
icies, such as the proposals for fiscal reform to alleviate 
energy poverty discussed by Borge-Diez et al. in the 
European context [55]. Lastly in this issue Ashgar [56], 
develop and test an energy management guideline for 
sustainable educational institutions in Malaysia.
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