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ABSTRACT

This issue presents some of the latest findings within energy planning research and form a special 
issue for the 2021 5th Annual Conference of the Portuguese Association of Energy Economics as 
well as for the 2020 Sustainable Development of Energy, Waste and Environmental Systems 
conference series. The work presented probes into the effects of the European emissions’ trading 
system on innovation, and the development of the Chinese wind power industry. Notable is also 
an analysis of people at Portuguese universities revealing lesser knowledge of renewable energy 
technologies but a more positive attitude towards this among women – and vice versa among 
men. EnergyPLAN-based energy systems analyses with cases from Iran and Serbia are presented, 
and different indicators for energy systems analyses are deliberated in a Mexican context. Marine 
energy developments in Columbia, the United Kingdom, Canada and Denmark are discussed 
with a focus on siting and barriers. Also, barriers against solar energy exploitation in Indonesia 
are explored as are barriers against energy savings in Nigeria.
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1. Special APEEN issue on Energy Transition and 
Sustainability

This special issue presents research on energy transition 
and sustainability, as presented at the 5th Annual 
Conference of the Portuguese Association of Energy 
Economics (APEEN), which was organized by the 
Center for Environmental and Sustainability Research 
(CENSE) at NOVA School of Science and Technology 
in 2021 [1].

Climate change and sustainability are challenging 
energy systems to new levels of innovation, in terms of 
technology, regulation and social values. The decarbon-
ization of energy systems may have implications for the 
sustainability of the Planet, as several examples already 
show, as land use change due to mega PV farms and 
expansion of mineral extraction areas with ecosystems 

losses to supply energy technologies. Moreover, path-
ways to achieve carbon neutral systems have to consider 
social aspects to avoid and revert social inequalities. 
Public policies and regulation are crucial to tackle 
energy transition towards carbon neutrality while pre-
serving, and even restoring, the Planet’s sustainability.

Public policies and instruments have been fundamen-
tal to accelerate the energy transition and to tackle sus-
tainability issues, although its effectiveness and impacts 
need to be assessed. Silva et al. [2] assess the impact of 
the European Union emission trading system (EU-ETS) 
on the companies’ eco-innovation, by using the 
Community Innovation Survey data and a stringency 
indicator for the period 2012-2014 for 13 European 
countries. The results show the EU-ETS has had limited 
and some controversial effects, and discusses other 
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renewable energy transitions. In their analyses of the 
city of Qazvin, Iran, they investigate the technical, envi-
ronmental and economic feasibility of switching heating 
demands from natural gas to renewable energy. If the 
alternative is to export the saved natural gas, then the 
pay-back time of the investment according to the authors 
would be as low as three years.

Gamst et al. [14] address energy systems modelling 
using a more generic approach based on linear program-
ming. As opposed to the analytical programming form-
ing the basis of EnergyPLAN, this opens up for 
potentially time-consuming heuristics. Thus, in their 
analyses they seek ways to decrease the complexity of 
the issue through a time aggregation technique. Through 
these techniques, they reduce the time consumption by 
75-90%.

Lastly, in this section on energy system analyses, 
Hernandez-Hurtado & Martin-del-Campo [15] analyse 
different sustainability indicators for the transition of 
the Mexican power system. They introduce indicators 
for Average capacity diversification, Natural gas impor-
tation, New clean power plants, Total cost, Generation-
consumption regional balance, Average emission factor, 
and Intended Nationally Determined Contributions 
goals met. These are related to previous overviews in 
e.g. [16], though e.g. the share of clean coal-fired 
power plants is novel here in the context of renewable 
energy

4. Energy Savings and Resources

Indonesia is the fourth largest contributor of carbon 
dioxide emissions to the atmosphere despite good pros-
pects for renewable energy exploitation. An ambitious 
PV implementation policy is targeting homeowners, 
however, the uptake is below expectations. Gunawan et 
al. [17] take this as a starting point for exploring why 
this is the case finding explanations in knowledge and 
awareness but also in economic conditions including 
feed-in-tariffs and net-metering structures.

Energy conservation should be the first step in the 
transition towards renewable energy systems. Nigeria is 
a country with good prospects for energy conservation – 
however there is a lack of focus on this essential 
 element. Umoh & Bande [18] investigate the reasons for 
this situation, finding a lack of attention to best practice 
and that e.g. the government should work harder on 
phasing our inefficient lighting technologies.

eco-innovation enhancing instruments, as technology 
related policies.

The role of public policies in energy transition is also 
taken by Brusiło [3] regarding the wind power industry 
in China, supported by the so-called Revealed 
Comparative Advantage (RCA) index, for the period 
2000-2019. Although the continuous support of the 
Chinese state authorities to the international competi-
tiveness and innovativeness of the national wind power 
industry, the author found a comparative disadvantage in 
wind power products, despite the significant increase in 
export volumes and installed capacity.

Alongside public policies, energy literacy is a power-
ful tool to boost sustainability. Martins et al. [4] used the 
heteroskedastic ordered probit over data from Portuguese 
university members to explore the differences between 
men and women regarding the level of engagement in 
the transition to a more sustainable future. Results show 
that women tend to have lower levels of knowledge 
about energy, but a more positive and sustainable atti-
tude and behaviour.

2. Special SDEWES issue on Energy Transition 
and Sustainability

The SDEWES (Sustainable Development of Energy, 
Waster and Environmental Systems) conference series 
has proven an import venue for the discussion and dis-
semination of results on studies of the transition towards 
a renewable energy-based society.

In this issue, Bijelic and Rajakovic [5] use the widely 
applied EnergyPLAN energy systems analyses tool [6,7] 
to analyse feasible options for Serbia to transition its 
energy system. Their starting point is a lack of attention 
to the renewable energy transition the Western Balkan. 
In their work, the authors focus on scenarios based on 
increased penetrations of wind power and photo volta-
ics. As noted by the authors, high penetrations – here up 
towards 80% - are only realistic “with the sector cou-
pling approach”.

Western Balkan has previous been used as a testing 
ground for what in other places is denoted smart energy 
systems approach [8] with notable contributions from 
Bačeković [9,10] and Dominković [11,12].

3. Energy systems analyses

Noorollahi et al. [13] also apply the EnergyPLAN tool 
to study a geographical area with too little focus on 
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5. Marine and offshore energy

Bastidas-Salamanca & Rueda-Bayona [19] investigate 
offshore windpower in Columbia with a focus on devel-
oping an approach for site-selection based on techno-en-
vironmental characteristics. One thing in particular, for 
instance, is that the authors consider the proximity of 
ports a postive thing where others according to the 
authors list this as a negative thing which may exclude 
otherwise potentially interesting sites. The work follows 
up on previous work from the journal focusing on off-
shore wind power however from a Danish German per-
spective where the market is more mature, and where 
focus is on e.g. the development of off-shore grids [20]. 
It is also in line with a focus point the SDEWES confer-
ences on offshore wind and wave energy siting and 
resource assessment [21–25].

Lastly, Proimakis et al. [26] explore the landscape for 
other marine energy technologies. Based on interviews 
with stakeholders in the United Kingdom, Canada and 
Denmark, the authors find that financing is a major 
hurdle for the development and installation of other 
marine energy technologies. Apart from economic issues, 
small-scale development and testing facilities are also 
facing hurdles in terms of environmental impact assess-
ments. One driver for the technology could be local own-
ership as also advocated by e.g. Hvelplund [27–29] and 
Gorroño-Albizu [30]. Aaen et al.[31] take the additional 
step and debate the term “sensemaking” – that technolo-
gies need to make sense for local public acceptance. 

References

[1] APEEN2021 - Energy Transition and Sustainability 2021. 
https://apeen2021.cense.fct.unl.pt/.

[2] da Silva P, Robaina M, Meireles M, Madaleno M. Eco-
Innovation and Emissions Trading: a sector analysis for 
European countries. Int J Sustain Energy Plan Manag 2021;32. 
http://doi.org/10.5278/ijsepm.6567.

[3] Brusiło P. Chinese wind power development policy from the 
new structural economics perspective. Int J Sustain Energy 
Plan Manag 2021;32. http://doi.org/10.5278/ijsepm.6563.

[4] Martins A, Madaleno M, Dias MF. Women vs Men: Who 
performs better on Energy Literacy? Int J Sustain Energy Plan 
Manag 2021;32. http://doi.org/10.5278/ijsepm.6516.

[5] Bjelic IRB, Rajaković NLJ. National Energy and Climate 
Planning in Serbia: From Lagging Behind to an Ambitious EU 
Candidate? Int J Sustain Energy Plan Manag 2021;32. http://
doi.org/10.5278/ijsepm.6300.

[6] Østergaard PA. Reviewing EnergyPLAN simulations and 
performance indicator applications in EnergyPLAN simulations. 
Appl Energy 2015;154:921–33. http://doi.org/10.1016/j.
apenergy.2015.05.086.

[7] Lund H, Thellufsen JZ, Østergaard PA, Sorknæs P, Skov IR, 
Mathiesen BV. EnergyPLAN – Advanced Analysis of Smart 
Energy Systems. Smart Energy 2021:100007. http://doi.
org/10.1016/j.segy.2021.100007.

[8] Lund H, Østergaard PA, Connolly D, Mathiesen BV. Smart 
energy and smart energy systems. Energy 2017;137. http://doi.
org/10.1016/j.energy.2017.05.123.

[9] Bacekovic I, Østergaard PA. Local smart energy systems and 
cross-system integration. Energy 2018;151:812–25. http://doi.
org/10.1016/j.energy.2018.03.098.

[10] Bačeković I, Østergaard PA. A smart energy system approach 
vs a non-integrated renewable energy system approach to 
designing a future energy system in Zagreb. Energy 2018;155. 
http://doi.org/10.1016/j.energy.2018.05.075.

[11] Dominković DF, Bačeković I, Ćosić B, Krajacić G, Pukšec T, 
Duic N, et al. Zero carbon energy system of South East Europe 
in 2050. Appl Energy 2016;184. http://doi.org/10.1016/j.
apenergy.2016.03.046.

[12] Dominković DF, Bačeković I, Sveinbjörnsson D, Pedersen AS, 
Krajacic G. On the way towards smart energy supply in cities: 
The impact of interconnecting geographically distributed 
district heating grids on the energy system. Energy 2017. http://
doi.org/10.1016/j.energy.2017.02.162.

[13] Noorollahi Y, Vahidrad N, Eslami S, Naseer MN. Modeling of 
Transition from Natural Gas to Hybrid Renewable Energy 
Heating system. Int J Sustain Energy Plan Manag 2021;21. 
http://doi.org/10.5278/ijsepm.6576.

[14] Gamst M, Buchholz S, Pisinger D. Time Aggregation 
Techniques Applied to a Capacity Expansion Model for Real-
Life Sector Coupled Energy Systems. Int J Sustain Energy Plan 
Manag 2021;32. http://doi.org/10.5278/ijsepm.6400.

[15] Hernandez-Hurtado U, Martin-del-Campo C. A development of 
indicators for the sustainability assessment of the Mexican 
power system planning. Int J Sustain Energy Plan Manag 
2021;32. http://doi.org/10.5278/ijsepm.6572.

[16] Østergaard PA. Reviewing optimisation criteria for energy 
systems analyses of renewable energy integration. Energy 
2009;34:1236–45. http://doi.org/10.1016/j.energy.2009.05.004.

[17] Gunawan J, Alifia T, Fraser K. Achieving renewable energy 
targets: The impact of residential solar PV prosumers in 
Indonesia. Int J Sustain Energy Plan Manag 2021;32. http://doi.
org/10.5278/ijsepm.6314.

[18] Umoh EA, Bande YM. A template for promoting energy 
conservation in Nigeria’s residential sector. Int J Sustain 

https://apeen2021.cense.fct.unl.pt/
http://doi.org/10.5278/ijsepm.6567
http://doi.org/10.5278/ijsepm.6563
http://doi.org/10.5278/ijsepm.6516
http://doi.org/10.5278/ijsepm.6300
http://doi.org/10.5278/ijsepm.6300
http://doi.org/10.1016/j.apenergy.2015.05.086
http://doi.org/10.1016/j.apenergy.2015.05.086
http://doi.org/10.1016/j.segy.2021.100007
http://doi.org/10.1016/j.segy.2021.100007
http://doi.org/10.1016/j.energy.2017.05.123
http://doi.org/10.1016/j.energy.2017.05.123
http://doi.org/10.1016/j.energy.2018.03.098
http://doi.org/10.1016/j.energy.2018.03.098
http://doi.org/10.1016/j.energy.2018.05.075
http://doi.org/10.1016/j.apenergy.2016.03.046
http://doi.org/10.1016/j.apenergy.2016.03.046
http://doi.org/10.1016/j.energy.2017.02.162
http://doi.org/10.1016/j.energy.2017.02.162
http://doi.org/10.5278/ijsepm.6576
http://doi.org/10.5278/ijsepm.6400
http://doi.org/10.5278/ijsepm.6572
http://doi.org/10.1016/j.energy.2009.05.004
http://doi.org/10.5278/ijsepm.6314
http://doi.org/10.5278/ijsepm.6314


4 International Journal of Sustainable Energy Planning and Management Vol. 32 2021

Energy Transition and Sustainability

Energy Plan Manag 2021;32. http://doi.org/10.5278/
ijsepm.6524.

[19] Bastidas-Salamanca M, Rueda-Bayona JG. Pre-feasibility 
assessment for identifying locations of new offshore wind 
projects in the Colombian Caribbean. Int J Sustain Energy Plan 
Manag 2021;32. http://doi.org/10.5278/ijsepm.6710.

[20] Bergaentzlé C-M, Pade L-L, Truels Larsen L. Investing in 
Meshed Offshore Grids in the Baltic Sea: Catching up with the 
Regulatory Gap. Int J Sustain Energy Plan Manag 2020;25. 
http://doi.org/10.5278/ijsepm.3372.

[21] Rusu E. A 30-year projection of the future wind energy 
resources in the coastal environment of the Black Sea. Renew 
Energy 2019;139:228–34. http://doi.org/10.1016/J.
RENENE.2019.02.082.

[22] Rusu L. Evaluation of the near future wave energy resources in 
the Black Sea under two climate scenarios. Renew Energy 
2019;142:137–46.  h t tp : / /doi .org/10.1016/J .
RENENE.2019.04.092.

[23] Rusu L. The wave and wind power potential in the western 
Black Sea. Renew Energy 2019;139:1146–58. http://doi.
org/10.1016/J.RENENE.2019.03.017.

[24] Rusu L. A projection of the expected wave power in the Black 
Sea until the end of the 21st century. Renew Energy 
2020;160:136–47. https://doi.org/10.1016/j.renene.2020. 
06.092.

[25] Rusu E, Onea F. A parallel evaluation of the wind and wave 
energy resources along the Latin American and European 

coastal environments. Renew Energy 2019;143:1594–607. 
http://doi.org/10.1016/j.renene.2019.05.117.

[26] Proimakis N, Hooper T, Østergaard PA. The role of small-scale 
and community-based projects in future development of the 
marine energy sector. Int J Sustain Energy Plan Manag 
2021;32. http://doi.org/10.5278/ijsepm.6657.

[27] Hvelplund F, Djørup S. Consumer ownership, natural 
monopolies and transition to 100% renewable energy systems. 
Energy 2019;181:440–9. http://doi.org/10.1016/j.
energy.2019.05.058.

[28] Hvelplund F, Möller B, Sperling K. Local ownership, smart 
energy systems and better wind power economy. Energy 
Strateg Rev 2013;1:164–70. http://doi.org/10.1016/j.
esr.2013.02.001.

[29] Hvelplund F, Østergaard PA, Meyer NI. Incentives and barriers 
for wind power expansion and system integration in Denmark. 
Energy Policy 2017;107. http://doi.org/10.1016/j.
enpol.2017.05.009.

[30] Gorroño-Albizu L, Sperling K, Djørup S. The past, present and 
uncertain future of community energy in Denmark: Critically 
reviewing and conceptualising citizen ownership. Energy Res 
Soc Sci 2019;57. http://doi.org/10.1016/j.erss.2019.101231.

[31] Aaen SB, Kerndrup S, Lyhne I. Beyond public acceptance of 
energy infrastructure: How citizens make sense and form 
reactions by enacting networks of entities in infrastructure 
development. Energy Policy 2016;96:576–86. http://doi.
org/10.1016/j.enpol.2016.06.031.

http://doi.org/10.5278/ijsepm.6524
http://doi.org/10.5278/ijsepm.6524
http://doi.org/10.5278/ijsepm.6710
http://doi.org/10.5278/ijsepm.3372
http://doi.org/10.1016/J.RENENE.2019.02.082
http://doi.org/10.1016/J.RENENE.2019.02.082
http://doi.org/10.1016/J.RENENE.2019.04.092
http://doi.org/10.1016/J.RENENE.2019.04.092
http://doi.org/10.1016/J.RENENE.2019.03.017
http://doi.org/10.1016/J.RENENE.2019.03.017
https://doi.org/10.1016/j.renene.2020.06.092
https://doi.org/10.1016/j.renene.2020.06.092
http://doi.org/10.1016/j.energy.2019.05.058
http://doi.org/10.1016/j.energy.2019.05.058
http://doi.org/10.1016/j.esr.2013.02.001
http://doi.org/10.1016/j.esr.2013.02.001
http://doi.org/10.1016/j.enpol.2017.05.009
http://doi.org/10.1016/j.enpol.2017.05.009
http://doi.org/10.1016/j.enpol.2016.06.031
http://doi.org/10.1016/j.enpol.2016.06.031

