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Access to clean energy for communities living in remote areas where grid extension is considered unfeasible can

be provided by off-grid electrification systems using renewable energy (RE). Especially in developing countries,

ensuring the appropriateness of such systems is crucial because it will determine the system's sustainability de-

spite its limited resources. This study demonstrates the design process of an appropriate system by assessing the

potential of three RE sources: solar, wind, and biomass in an oil palm and rubber-tree plantation village in South

Kalimantan Province, Indonesia. A social assessment is done to avoid sustainability issues of the previously intro-

duced technology intervention by identifying correlations between residents' attributes and satisfaction levels on

a selection of social values through multiple correspondence analysis (MCA) and nonparametric methods. The

techno-economic assessment and sensitivity analysis uses local data processed with the Hybrid Optimization

ofMultiple Energy Resources (HOMER) software. Results identified the need for amore appropriate clean energy

supply for cooking, the potential role of modern technology, and access to information and communication in in-

come generation, among other needs and opportunities that can be linked with the energy system design. The

technical assessment showed that a centralized solar power plant paired with a diesel engine could provide

power to the village. However, the cost of electricity (COE) is much higher than the price cap introduced by

the national electricity company. This study urges a clear mechanism and a guarantee for the delivery of feed-

in-tariffs (FIT) and a price cap exemption for off-grid RE systems. Furthermore, a people-centered public–

private partnership business model and a remote capacity-building intervention are also needed. An appropriate

energy system design must be supported by an enabling environment and supporting policies to be feasible.

© 2022 The Authors. Published by Elsevier Ltd on behalf of Institution of Chemical Engineers. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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