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Abstract
clicSAND is a user interface for OSeMOSYS users to analyse energy system models in terms of
investment planning and optimal allocation of resources. The �rst version was only available for
Windows users with at least 8 GB RAM and an installed Windows Access database to visualise the
results. This paper presents an updated version of the software called clicSANDMac, which was
speci�cally developed for macOS OSeMOSYS users and overcomes the previous limitations – as
described in Section 1. The main changes to the software, its functionalities, and con�guration are
presented in Section 2. The paper ends with Section 3, which provides suggestions for future work and
the potential impact of the clicSANDMac software.

Metadata
Nr Code metadata

description 
Please fill in this column 

C1 Current code version  v.2.0.
C2 Permanent link to

code/repository used for
this code version
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Description Of The Software-update

Motivation and signi�cance
Scienti�c background and motivation for developing the software

The development of the �rst version of the clicSAND software for the users of the Open-Source energy
Modelling System (OSeMOSYS) focused on user-friendliness. clicSAND is open-source software used for
the analysis of energy system models to mobilise investments in energy planning. As described in [1], no

https://github.com/ClimateCompatibleGrowth/clicSANDMac
https://www.open.edu/openlearncreate/course/view.php?id=8409
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programming skills are required to get started and use this software, as the user only interacts with a user
interface (UI) and Microsoft Excel �les for data management. However, in the �rst version, the clicSAND
software was only available to Windows users, and 8 GB RAM and Windows Access were required to run
the models smoothly. To overcome these limitations, a second version of the software was developed.
clicSANDMac offers improved features compared to its �rst version, as described in the following
section. It was developed speci�cally for macOS users and is available for download on Github [2], with
the aim of expanding the audience that can bene�t from this public good. It is important to note that this
is the �rst open-source software for OSeMOSYS users available on macOS. In addition, a new open-
source and freely available online course tailored for macOS users is now available on the Open Learn
Create website [3]. The structure of the course, as well as the quizzes and learning outcomes, is the same
as in the Windows version.

Software description
Software Architecture

clicSANDMac is written in C# and is available under an MIT license, which only minimally restricts reuse
and therefore has a high degree of license compatibility [4]. The �rst version of the software was
originally licensed under a Creative Commons CC0-1.0 waiver [5].

Software Con�guration 

The �rst update concerns the user interface (UI). As can be seen in Figure 1, the "Open Log" button has
been removed and only the "Run" and "Export Templates" buttons have been retained. The "Run" button
executes the two open-source solvers and an additional Python code that was not included in the �rst
version of the software. The user does not need to interact directly with this Python code as it is
embedded in the UI of the software. The Python code was included to overcome the biggest challenge in
creating the macOS version of clicSAND – visualising the results using Microsoft Access database. On
the other hand, the “Export Templates” button does not save a copy of the Access database template,
only the following �les: 

            (a) Blank SAND Excel interface [.xlsm] (as before);

            (b) OSeMOSYS code [.txt] (as before);

            (c) New result template [.xlsx].

 

Another crucial difference is that the data source to be selected in clicSANDMac is in .txt format and not
in the .xlsm format of its Windows counterpart. The data source in .txt format is created by copying and
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pasting the entire "ToDataFile" tab in the Excel interface SAND into a new .txt �le. On a macOS machine,
this would be a default app called “TextEdit”.

Software Functionalities

As mentioned earlier, the Access database is not compatible with macOS and no alternative open-source
databases have been found that perform the required functions. The Python code added to the “Run”
button post-processes the results generated by the solvers and converts them to a CSV �le, which already
has the format required by the newly developed results visualisation template (Figure 2). The Python
code thus bypasses the need for an Access database and could also be implemented in the Windows
version of clicSAND in the future.

Results Visualisation Template

The data within the CSV result �le generated by the clicSANDMac software must be manually copied by
the user into the "ResultsData" tab of the new results visualisation template (Figure 3). The user must
also make sure that previous data remaining in the new results visualisation template is removed before
copying and pasting the results. The results are then updated automatically via the "Refresh" button
within the “PivotTable Analyze” ribbon for the individual tabs of the chart (i.e. AnnualElecProduction,
ElecProductionByTS etc.) without having to import the data from the Access database (Figure 4).

Conclusion and extension

Impact and use of clicSANDMac
clicSANDMac is being used to teach master's students on the Climate Change Politics and Policy
master's course at Loughborough University [6] and master’s students in Environmental Technology at
Imperial College London [7]. It will also be used during the international capacity building event called the
Joint Summer School of Modelling Tools for Sustainable Development at the International Centre for
Theoretical Physics (ICTP) in June 2022 [8]. This event will train energy analysts from the Global South to
acquire energy modelling skills and mobilise the investments needed for the sustainable development of
their countries. 

The new clicSANDMac functionality for visualising results will also be used in the Windows version of the
software to align the process for all OSeMOSYS users. Future developments will also add a new button to
the user interface to make the input data compatible with OSeMOSYS cloud functions for visualisation in
a reference energy system (RES). This latter development will help to identify errors in the models.
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Figures

Figure 1

clicSANDMac software landing page of the User Interface (UI)

Figure 2

clicSANDMac software con�guration

Figure 3

New Results Visualization Template in Excel

Figure 4

Output from the New Results Visualisation Template in Excel. This can be updated by clicking on the
“Refresh” button in the “PivotTable Analyze” ribbon.


