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Novel Energy Trading Models to encourage the use of
Project title
Smart and Renewable Energy (SRE) Technologies

Project description: please provide a brief description, using the headings given below,
of the project (max. 450 words) which will used as part of the advertising material and
will be placed in the public domain. Please also indicate whether there are any
confidentiality/sensitivity/IP issues of the research which should not be made publicly
available.
I.
Scientific excellence:
Despite the introduction of new SRE technologies (Smart Homes, Solar PV, etc.), their widespread
use in households has been hindered by numerous factors such as high capital cost, and lack of
incentives. In this project, new methods of energy trading that can be used by households will be
developed. This approach is novel and, if successful, not only a significant growth in households
using SRE technologies can be achieved, but energy trading models could be the way forward to
revolutionize the energy sector.
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II.
Clear aim and hypothesis:
Aim is to design and validate energy trading models that can be used by households to trade
energy they save from the use of SRE Technologies with public and/or private sector. The focus
of the study will be England.
III.
Methodology and innovations
The project focuses on three interdisciplinary research themes - engineering, social science and
business management, thus, will use a mixed methodology.
Engineering methods:
- Computer Simulations in order to identify potential energy generation technologies and
energy savings that can be achieved; household energy usage will be first simulated using
computer simulation software incorporating new SRE, energy generation, and energy storage
technologies.
- Field testing: to check accuracy and validate the simulation results.
- Mathematical modelling to examine energy usage vs. saving in selected households.
Social Science methods:
- Semi-structured interviews followed by a questionnaire with households: to identify barriers
to using SRE technologies, and opportunities and potential pitfalls of energy trading.
- Semi-structured interviews with private and public sector to identify their drive towards
energy trading and what models can be more appealing/suitable.
- Focus groups with relevant stakeholders to test applicability and practicality of energy
trading models to be developed.
Based on findings from both above, Business management methods will involve;
- Calculating capital and life cycle cost of SRE Technologies.
- Examine different energy trading methods and income streams.
- Predict cost savings for households and energy buyers based on selected energy trading
methods.
IV.
Strategic relevance
With the use of proposed approaches in this research a significant improvement in SRE usage can
be achieved. In the long run, the proposed research will also fulfil some of the key Sustainable
Development Goals set up by the UN towards the 2030 Agenda for Sustainable Development
(particularly goals 7 – affordable and clean energy; to goal 11 – sustainable cities and
communities).
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V.
Interdisciplinarity and fit with relevant DTA programme
This project directly addresses a key issue in the energy sector under three themes, i.e.
engineering, social science and business management perspectives, thus it is supervised by
individuals who have knowledge in these themes. Further, the project fits in very well with DTA’s
‘Energy’ theme as it focusses on the global challenge of ensuring future security and sustainability
of energy supplies and the management of energy demand.

Lay summary (max 200 words) to be used for reference as part of the selection process
where non-specialists are involved
Large number energy saving technologies have been introduced to households recently (e.g.
energy saving lighting and electrical products, smart sockets, solar panels). Due to high capital
cost of installation, their growth is largely supported by government subsidy schemes. Thus,
their widespread use is hindered, and financial attractiveness remains a key hurdle to overcome
due to issues such as lack of awareness, and lack of incentives. With governments scaling back
subsidies, it is essential to make these technologies financially viable for households. Most
widely accepted approach is to reduce their capital cost through mass manufacture, and income
generation through selling saved energy to utility companies. However, the latter is not
profitable as the energy saved is sold based on low unit costs set by the utility companies. No
other profitable models are available or have been proposed thus far. The key aim of this
research is, therefore, to find more attractive energy trading models that could allow
households to trade energy they save to energy buyer at a higher price or purchase another
product (e.g. selling energy to a supermarket in exchange for grocery vouchers). Herein, energy
buyers could be industries who can use traded energy to offset their energy bills.

Industrial/Employer placement opportunity please include details, where known, of any
external placement opportunities or collaborations available to the student as part of
the project
The first supervisor is liaising with a Property Company called Mistoria Group based in Manchester
for one of her previous Innovation Voucher Projects and for her current summer internship project
on ‘Problems associated with Zero Carbon Housing in Student HMOs (Housing with Multiple
Occupancy)’. This company, given that they do Student HMOs, will be willing to try novel methods
to address the problem of high energy bills. Therefore, the student will get the opportunity carry
out some of the engineering methods in one of their houses over a period of 03 months (every
year, if need be) during summer, when some houses are vacated.
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International placement opportunity please include details, where known, of any
potential international placement opportunities or collaborations available to the
student as part of the project
The first supervisor also has links with Prof. Alenka Temoljotov-Salaj
(https://www.ntnu.edu/employees/alenka.temeljotov-salaj), in Department of Civil and
Environmental Engineering in NTNU (Norwegian University of Science and Technology),
Norway. It will be an opportunity for the student to get a placement at NTNU, and work at
several research centres focussing on Environment-friendly Energy Research (e.g. Centre for
Sustainable Energy Studies) to further his/her knowledge on the subject. The placement could
be an arrangement for a period of 6 to 8 weeks. A placement in Norway will be interesting, as
electricity produced in Norway is almost entirely renewable, based on significant hydroelectric
resource (Nordic Energy Research - http://www.nordicenergy.org/figure/energy-consumptionby-sector/norwegian-energy-consumption-by-sector/).

Scientific, economic and societal impact of the project
Despite the introduction of new SRE technologies (e.g. Smart Homes, Solar PV), their
widespread use in households has been hindered by numerous factors such as the high capital,
lack of awareness, and lack of incentives for the use of the technology. From an economical
perspective, households only have the opportunity to save money on the energy units they
save, when using SRE technologies. No other financial incentives are available for them, thus
making the use of these technologies less attractive to a larger proportion of the society. If this
can be addressed using the proposed approaches in this research; a significant improvement in
SRE usage may be achieved, which will have both societal and economic benefits.
In order to reduce environment and climate change impact from traditional fossil fuels, reducing
energy usage and using smart and renewable energy sources remain a key requirement.
However, as mentioned earlier their widespread use is limited due to a number of issues
relating to social, engineering and business management spheres. The project proposers (i.e.
supervisors) believe that the problems should be addressed using a holistic interdisciplinary
perspective, rather than looking at them individually, so that it will lead to an
optimum/improved solution that has scientific excellence.

Additional admissions requirements: please state if there are any specific admissions
requirements for this project i.e. subject specific degree qualifications or disciplines,
relevant skills, experience etc
A 2:1 or 1st Class degree in Engineering (possibly in Energy, Electrical and Electronics).
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