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The global economy is in a period of significant 
reorganizations - in the companies and even in entire 
industries – the changes are unstoppable. Today, there are 
few markets where there is not at least one open source 
solution available, and in most cases there are multiple 
open source technologies offering alternatives to traditional 
closed-source solutions.  

As Prof. Hristo Parvanov Parvanov defines in his study 
in 2007 on p. 44 “the crucial factor for the development of 
the transport sector are technical-economic specifications” 
(European integration of transport, 2007). But this 
expression is not relevant only to the transport market 
segment. During the last decades, these processes are 
mainly driven by a combination of technological change 
and cost optimization. The foundation of elements like 
processes, technology and culture allow the enterprises to 
be flexible and expand their existing knowledge, and to 
incorporate new visions. Further on Prof. Hristo Parvanov 
Parvanov is summarizing the long-term influence of 
“optimizing the structure of capital in order to achieve 
higher return on investment” (Investments in transport, 
2013).  

Over the past 20 years, open source software has 
transitioned from an enterprise hopeful option in a few 
niche market segments, to a respected mainstream solution 
across the vast majority of the infrastructure software, 
application development, and application deployment 
market categories.  
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On strategic level, the software solutions are forecasted 
to provide a complete different understanding on big data, 
application programming interface (API), Internet of 
Things (IoT) and many more. Beside this, the software 
needs to cover completely different stakeholders, operative 
functions, business models, engagement channels, and 
macro systems.  

What the companies in the energy and transport sectors 
expect from their software and hardware solutions is the 
flexibility to adapt to new market dynamics, realign to 
capitalize on opportunities, and do all of this without 
missing a beat in efficiency and uptime. This topic was 
explored by Prof. Hristo Parvanov Parvanov back in 1994 
(Organization of truck transport, 1994).  

The organization that can restructure overnight and make 
new product options accessible to the internal and external 
needs rapidly has an enormous advantage towards the 
competitors. 

The flexibility to restructure existing applications and 
data is the key to understand the different business 
objectives and providing a new generation of services. The 
demands that appear on a daily basis are placed on old 
legacy, which in most of the cases is difficult to be scalable 
to the digital innovation in the twenty first century. Internal 
business workflows continue to rely on core systems of 
record and their existing IT base.  

On the other side the new challenges in the energy and 
transport sectors like the need to extend systems in order to 
reach partners, the increased adoption of cloud 
applications, hybrid cloud IT environments requests 
modern application solutions.  

This makes the integration approach more important and 
providing solutions in a faster, continuous way even more 
critical. 

The answer to these challenges is the agile integration – 
an architectural approach that matches methods and 
practices with technologies for the needs of rapidly 
integrating applications and data. During this process 
platforms, particularly suited for adaptive integrated 
solutions, are being used. 

That type of integration approach covers solutions like 
systems management, operating systems, automation, 
virtualization software, development tools, and DevOps-
enabling lifecycle, deployment, configuration and 
operational management tools, middleware, database 
software, cloud technology and many moore.  

An open source agile integration approach relies on 
platforms, processes, and technologies that are more suited 
for adaptive solutions. With an agile integration approach, 
integrations can become a part of application development 
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processes, including microservices, providing more agility. 
The integration plays a key role of distributed processes by 
providing a new approach of solutions. Combining 
technological capabilities with different organizational and 
process approaches makes the real transformation. 

Why the open source solution has the most significant 
potential to generate cost savings in the energy and the 
transport sectors? The open source software is available for 
free use in the form of community-supported projects.  

Additionally, it is offered in enterprise packages and is 
supported in bundles targeted to the business segment. This 
approach is familiar for many years on the market and it’s 
been recognized not only by the market leaders.  

That idea of free software relays on the perspective, that 
by avoiding subscription fees, customers can save money 
in the long term. Significant amount of studies proofed that 
higher operational costs are associated with self-support on 
community-based infrastructure software. On the other 
side, the cost of commercial subscription support, when 
that software is used in a critical field of activities, is 
significantly lower for the energy and transport sectors (this 
type of companies don’t usually rely on large IT 
departments). The OPEX associated with maintenance of 
unsupported software is led by the need to maintain 
expertise on staff to stay close to the progress of the 
community. In addition to that - to apply fixes and patches 
to the infrastructure, upgrades in order to synch with the 
rapidly developed upstream code base. That leads to 
significant validation and testing costs.  

At the current stage of development even the public 
cloud vendor offer services based on open source, and it 
would be reasonable to ask why any individual 
commercially supported open source solution is a 
preferable alternative. 

These operative costs could easily exceed the costs 
associated with a commercial distribution based on the 
relevant community solution. 

The figures provided by one of the leading vendors in 
the field of open source segment, the US-based Red Hat, 
proves 368% return of investment in 3-year period, 5-
months payback time, 32% reduced infrastructure costs, 
38% more efficient IT infrastructure teams, 21% more 
productive development teams, 63% less unplanned 
downtime.  

The simple fact is that, unless you are a software 
supplier yourself, your core business is likely something 
unrelated to the enterprise software. Transport companies 
are better off focusing on improving the customer’s 
transport experience, energy companies about the power 
generation and distribution and focusing on improving 
efficiency indicators.  

Winning businesses is not coming from the used 
software directly, but rather for what you build on top of 
infrastructure software, along with the reliability and 
additional services. 

The commercial open source community has faced the 
challenge that costs associated with long-term support are 
visible output in the organization’s staffing costs, staff 
productivity and other indicators as time to deploy and 
uptime. In order to measuring these costs requires a long-
term analysis. Therefore the cost of a subscription is clear 
because the total shows up on a request or a purchase order. 

This is the reason that top management encourages the IT 
professionals in their companies’ decision to use 
commercial products over community solutions or vendor-
locked one. There you can see some of the examples for 
relevant implementation solutions 

 

 
 

Fig.1, Open source fleet management system 
 
 

 
Fig.2, Automated open-source software for transport 

 
 

 
 

Fig.3, Example for Open source software for public 
transport 

 
Analyzing the open source in the energy and transport 

sectors - the hardest part about developing that type of 
projects is that they are public accessible — everyone 
profits from them, but creators are rarely compensated for 
the full dedication and commitment in this process. Really 
good work is usually a byproduct of a degree, directly 
funded by a grant, or released as an act of goodwill by a 
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tech company that can afford to share some of the secrets it 
recognizes as nonessential to its sauce.  

 

 
Fig.4, Opens source solution for renewable energy 

integration 
 
There is a rising interested in applying data science to 

the energy transition, or more specifically, how to manage 
the balance and coordination of renewable electricity 
generators on the grid. Some common problems in this 
domain include electricity load planning, solar and wind 
generation (weather) forecasting, overall power systems 
modelling (to measure the performance of the grid as a 
whole) and battery optimization models (it’s important to 
have intelligent systems managing energy storage solutions 
to maximize the benefits of renewables).  

Utility companies, project developers, public 
organizations, and other electricity grid stakeholders have a 
strong need for power system modelling in their work. As 
wind and solar continue to increase market share, the 
society needs to understand how to plan and operate 
electricity grids with higher percentages of variable 

renewable power. This preliminary analysis is known as 
capacity expansion planning, which is a huge hurdle for 
some stakeholders because it is often resource-intensive, 
complicated, and time-consuming. There is a clear need for 
a tool to enable resource-constrained renewable energy 
advocates to test capacity expansion plans and create the 
data needed to back up their points. 

One good example - Greg Schively, a data scientist 
focused on the environmental implications of energy 
transitions, is using grant funding to create the Power 
Genome Project. This open-source project will allow users 
in specific regions within the USA and accounts for a wide 
variety of essential variables, like the costs of existing 
generation, transmission constraints, projected fuel costs, 
load profiles, and more. It also allows users to modify to 
adjust settings for various levels of granularity depending 
on their specific project by clustering generation. 

Another example - Catalyst Cooperative, a small group 
of data scientists and policy wonks organized as a worker-
owned consultancy, has created the Public Utility Data 
Liberation project to solve a challenging problem. In their 
words, the open source solution “takes information that’s 
already publicly available, and makes it publicly usable, by 
cleaning, standardizing, and cross-linking utility data from 
different sources in a single database.” The system 
database currently includes data on fuel use, generation 
mix, power plant operating costs, and even emissions data 
from the Environmental Protection Agency. The team also 
has eyes on adding several new datasets. This team is 
solving a huge problem: organizing all this data and 
transforming it into machine-readable format. 

 

 

 
Fig.5, An example of open source organigramme 

 
An open source example from the public sector is also 

implemented in the USA. The Independent System 
Operators (ISOs), in charge of running wholesale 
electricity markets and balancing grid power in different 

regions, are required to publish load data at 15-intervals. 
However, gathering this data requires an inconvenient mix 
of web scraping and downloading CSV files. 
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WattTime is a non-profit organization that gathers real-
time ISO data and enables electricity consumers to use 
energy at times when the percentage of renewable energy 
on the grid is highest. WattTime open-sourced the library, 
PYISO, that powers their API to allow anyone to 
conveniently access historical and real-time load and 
generation data. 

Similar to PUDL, the PYISO creators realized that there 
was a need to standardize the data that utilities and ISOs 
are required to publish. 

Another good example of open source solution in the 
energy sector including the machine learning approach is 
the project windml. The windML framework provides an 
easy-to-use access to wind data sources within the Python 
world, building upon numpy, scipy, sklearn, and 
matplotlib. As a machine learning module, it provides 
versatile tools for various learning tasks like time-series 
prediction, classification, clustering, dimensionality 
reduction, and related tasks. The importance of wind in 

smart grids with many renewable energy resources is 
increasing. With the growing infrastructure of wind 
turbines and the availability of time-series data with high 
spatial and temporal resolution, the application of data 
mining techniques comes into play. 

In the PV related projects there is another good example 
based on the open source approach – PVLIB. This is a 
community supported tool that provides a set of functions 
and classes for simulating the performance of photovoltaic 
energy systems. PVLIB python was originally ported from 
the PVLIB MATLAB toolbox developed and it implements 
many of the models and methods developed at the Labs. 

OSESMO is another good open source example focused 
on solutions in the energy sector. It provides an open-
source tool to help battery optimization modelling. This 
process is a huge challenge as energy storage resources 
proliferate to maximize renewable energy generation. 

 

 

 
 

Fig.6, Example of an open source energy modelling tool showing how to decarbonize Australia 
 
The future of Australia’s energy mix has spawned 

innumerable heated arguments over how to balance secure 
electricity supply with economic and environmental needs, 
prompting energy consultants to launch an open source 
modelling tool to settle arguments and provide clarity. 
Inspired by similar open source models in Europe and 
North America, the team launched the openCEM model as 
a free, transparent tool to cut through the complexity of 
Australia’s energy mix and how it can securely transition 
away from carbon. 
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