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1. Introduction1
1.1.

LUT University

LUT University (Lappeenranta-Lahti University of Technology LUT) is a pioneering science university
in Finland, bringing together the fields of science and business since 1969. The LUT University
international community (Fig. 1) is composed of approximately 6,500 students and experts engaged
in scientific research and academic education.

Fig.1 LUT University lies on the shore of lake Saimaa

At the beginning of 2015, the university shifted to an organisation model which does not have
traditional faculties and departments. Instead, the university consists of three distinct schools
which focus on the following research topics:
•

LUT School of Energy Systems: Energy Technology; Electrical Engineering; Sustainability
Science; Mechanical Engineering.
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1

•

LUT School of Engineering Science: Chemical Engineering; Computational Engineering and
Physics; Industrial Engineering and Management; Software Engineering and Digital
Transformation.

•

LUT School of Business and Management: Strategy, Management and Accounting;
International Business, Marketing and Entrepreneurship.

LUT University will start degree programmes in social and behavioural sciences and communication
and information sciences in autumn 2023.
The current LUT strategy 2020-2030 is thus presented

Fig.2 LUT University’s current strategy

2

1.2.

International comparisons and university rankings

LUT is one of the world's 20 most promising and rapidly developing challenger universities,
according to a report by the Firetail consulting firm2, who listed 20 universities around the world
that could challenge the academic elite and become globally renowned by the year 2030. What
these "rising stars" have in common is their:
•

balance of long-term vision with short-term execution of strategy.

•

Clear view of the changing world and their role in it.

•

Robust plan to generate the resources, people and culture needed to be successful.

•

Focus on impact.

1.2.1.

Times Higher Education (THE) Impact Ranking

Times Higher Education (THE) World University Rankings3 is one of the world's most highly
regarded university ranking systems. It lists the top 1300 universities in the world. The areas
assessed are research, teaching, international outlook, and funding and the ranking is based on 13
indicators.
LUT was ranked among the top 201–300 out of 1115 universities in the 2021 “THE Impact
Rankings”, thanks to its promotion of Responsible Consumption and Production. LUT obtained top
scores in water and clean energy research, spinoff companies, sustainable development education
and sustainability reporting.
Moreover, LUT School of Business and Management (LBM) is among the world's top 200 business
schools in the latest “THE” World University Rankings 2020 for business and economics subjects.
LBM's ranking is 176-200 among a total of 632 business schools listed in the ranking.

2

https://www.firetail.co.uk/class-of-2030/

3

https://www.timeshighereducation.com/world-university-rankings.
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1.2.2.

Academic Ranking of World Universities (ARWU)
Shanghai Ranking

The world's first global university ranking, published since 2003, is the Academic Ranking of World
Universities (ARWU)4 – also known as the Shanghai Ranking. LUT earned its first ranking position
on the Shanghai list in 2018 among the top 801-900 universities. Many of LUT's research fields
were also ranked on the Shanghai list of academic subjects.
The Shanghai list scores universities based on citations to studies and researchers and, for example,
the number of Nobel Prize and Fields Medal winners. The assessment emphasises publications in
natural sciences and medicine. In the most recent Shanghai Ranking in 2020, LUT was ranked 9011000.

1.2.3.

QS World University Rankings

LUT took part in the QS World University Rankings (QS) for the first time in 2016. Along with “THE”
and the “Shanghai list” (Academic Ranking of World Universities, ARWU), QS is one of the leading
university rankings in the world. It ranks universities based on six indicators and in different areas,
including academic reputation, employer reputation, international faculty, citations per faculty
member, the student-to-faculty ratio, and the number of international students.
In the most recent QS rankings published in June 20215, LUT's position was 414th among a total of
1300 universities listed due to its research intensity.

4
5

https://www.shanghairanking.com/rankings/arwu/2020
https://www.topuniversities.com/university-rankings/world-university-rankings/2022
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2. Campus activities towards energy efficiency
and carbon neutrality
2.1.

LUT Campus Energy Management

The University Properties of Finland Ltd (SYK) is the owner of LUT University campus buildings in
Lappeenranta. SYK is a nationwide owner and developer of higher education campuses outside of the
Helsinki metropolitan area. It is owned by nine universities outside the Helsinki metropolitan area and the
Finnish State.6
As the property owner, SYK is responsible of the investments at the campus and it also manages the
continuous improvement of energy and water use efficiency is managed by SYK. Moreover, it develops
energy efficiency in close cooperation with the universities and energy consultants (Fig. 3):
•

Energy management of campuses involves both local and centralised specialist services, e.g. HVAC
specialists.

•

Local technical manager coordinates the management.

Fig. 3. Energy management in SYK owned campuses.
Ari-Pekka Lassila’s CTM presentation Oct 21, 2021

6

www.sykoy.fi
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Energy (heat and electricity) and water consumption are monitored on hourly basis, and they are
reported in monthly reports. Consumption data is compared to the history data, in order to monitor
the effects of taken efficiency measures. The development trend of some key figures on all SYK
operated campuses is presented in the following table7.

7

Ecological
sustainability
of
operations
in
(https://vuosikertomus.sykoy.fi/2020/en/responsibility/ecological-sustainability/)

SYK

campuses

2016–2020
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SYK

has established its own

targets

for

improving

energy

efficiency

and

decreasing carbon footprint
at each university campus it
owns. SYK calculates the
carbon footprint and sets
the

goals

for

emission

decrease for its operations.
Fig. 4: SYK targets for carbon neutrality.
Source: Ari-Pekka Lassila’s CTM presentation Oct 21, 2021)

The target for SYK is to be
carbon negative without any

outside offsetting by the year 2030 (Fig. 4). These targets reflect to the development plans of each
university campus.

LUT supports SYK in energy efficiency and carbon neutrality by conducting research on energy
solutions and developing innovative methods and solutions for better system performance. LUT
has established for its own activities the goal to be carbon negative by 2024.
LUT Green Campus is an environment
where

the

daily

building

system

operations connect with energy related
research (Fig. 5). On the other hand, the
campus buildings are being operated as
normal public buildings, by standard
high performance heating, ventilation
and air conditioning systems. Innovative
building related energy applications can
be tested as parts of Green Campus.
Applications can be connected to
standard

building

systems,

when

Fig. 5: The LUT Energy Management System

applicable.
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The “LUT Green Campus” is an umbrella project of LUT that covers for instance the laboratory
environment utilized to demonstrate a variety of microgrid functionalities in the power grids and
the communication networks. The LUT Green Campus grid consists of a 132 kWh battery energy
storage connected to an low-voltage direct current (LVDC) test network, 206 kWp of solar photovoltaic (PV), 20 kW of wind power, a smart electric vehicle (EV) charging pole and several external
data streams to enable novel control schemes. The present laboratory setup provides highly
flexible ICT resources to implement proposed communication interfaces and control schemes. The
present system with battery resource enables functionalities such as local voltage regulation,
reactive power compensation, frequency containment reserve, production and consumption peak
shaving8.
The targets and task of the LUT Energy Management System are:
•

Processing of measurement data and background information.

•

Cost efficient and optimized operation of active resources (distributed generation, energy
storages, demand response, electric vehicles, …).

•

Platform for energy business activities.

•

Monitoring of energy balance of LUT Green Campus.

2.2.

LUT Data Platform

The LUT data platform is among the key enablers of the agile research activities related to smart
buildings and energy efficiency activities. The platform was initially launched 2010 to support
research project but has since been iterated to serve large group of researchers in the LUT University
campus. The present version of the data platform captures variety of data from multiple data
sources, such as solar PV (photo-voltaic) production, EV (electric vehicle) charging, other building
energy sinks, multiple data sources from research activities on-site and remotely.

8 Mashlakov,

A., Keski-Koukkari, A., Romanenko, A., Tikka, V., Jafary, P., Supponen, A., Markkula, J., Aro, M., Abdurafikov, R., Kulmala,
A., Repo, S., Honkapuro, S., Järventausta, P., Partanen, J. Final report: Integrated business platform of distributed energy resources –
HEILA, LUT Scientific and Expertise Publications, LUT University, Finland, 2019, 184 p.
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The characteristics of the current implementation of the data platform can be summarized as
follows:
•

Availability
o Easy access via GUI
o API and UI to provide most efficient utilization of data

•

Governance/management
o Keeping policies, software, and hardware up to date
o Ensuring future proof operation

•

Security
o Ensuring confidential data stays confidential
o Single Sign-On (SSO) authentication and user management

•

Centralization
o Data access via single gateway/UI
o Multiple parallel instances

•

▪

Load balancing

▪

Data replication, scalability

▪

High availability

Realtime analysis
o Data pre-processing
o Realtime analytics.

2.2.1.

Technical implementation of the data
platform

The data platform consists of three key elements.
The core of the platform is the database cluster that consists of three independent InfluxDB Open
Source9 time series database instances on VPS (virtual private server) on LUT premises. The VPS
provides Docker10 engine service to enable containerized service architecture. The databases are
replicated with near real-time replication agent mostly implemented by the opensource resources.
9

https://www.influxdata.com/products/editions/
https://docs.docker.com/engine/
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The replication agent keeps data synced between database instances and ensures data integrity
if database instance is lost momentarily. Furthermore, load balancing of the database instances is
handled by the Round-robin DNS11 configuration.
The second key element of the data platform is data collection and gateway service. The
data collection is implemented per service on Docker engine platform. In practice, each collection
script or gateway configuration is fully independent, thus software bug or other incident on the
single data collection component does not compromise of rest of the data collection components.
The architecture also consists of OpenVPN12 gateway to enable integration of the remote data
sources.

Fig. 6: The database cluster implementation of the LUT campus data platform.

The last and most visible component of the data platform is UI (user interface). As the UI
then VPS Docker engine runs Grafana13 docker image. Then, UI has direct connection to the
database cluster to enable near real-time visualization of the data feeds. The UI has Single Sign-On
(SSO) authentication and user management to enable easy access for all staff members of the LUT
university. To maintain data integrity, UI has read-only access to database.

11

https://en.wikipedia.org/wiki/Round-robin_DNS
https://centos.pkgs.org/7/okey-x86_64/openvpn-2.3.6-2.el7.centos.x86_64.rpm.html
13 https://grafana.com/docs/grafana/latest/installation/docker/
12

10

2.2.2.

User interface

The Grafana UI is flexible visualization tool that can be accessed with any modern web browser.
Users can build complex visualization by utilizing GUI (graphical user interface).
UI also enables data feed-based email alerting. The alerts can be configured to trigger as certain
threshold of data feed are exceeded or user can build complex indicators to trigger alerts.
The UI can also be utilized to display statistics on public info screens. The Figure 7 shows an simple
example of the solar PV production statistics info screen.

Fig. 7: Real-time solar PV monitoring info screen.

2.3.

Actions towards carbon negativity

LUT University will strive for carbon negativity by the end of 2024. It is an ambitious goal, the
achievement of which is monitored by the Greenhouse Gas Protocol.
LUT’s own Sustainability Science Carbon Negativity Team, which is comprised by several experts
from the university, calculates the carbon footprint annually. This calculations are based on
information collected from the university's units and stakeholders. LUT is also co-operating with
11

other Finnish universities to come up with common methodology for reporting carbon footprint
and to set carbon neutrality targets for Finnish universities.
LUT's carbon footprint refers to climate (carbon dioxide) emissions caused by the activities
of the organisation and its people. The reported carbon footprint includes both direct and indirect
emissions. For example, cars owned by LUT cause direct emissions, while emissions from bought
electricity and staff commuting are considered indirect.
In 2020, LUT's carbon footprint
was 1,593 tons of carbon
dioxide equivalent (CO2eq).
Mobility accounted for 51.4 per
cent of the emissions, while
food was the second largest
cause for emissions with 18.6
per cent.

Fig. 8: LUT’s Carbon Footprint in 2020

LUT calculates its carbon footprint using the Greenhouse Gas Protocol (GHG), which divides
emissions into three dimensions or scopes. Scope 3, for example, includes district heating of a
property. The calculations are used to analyse which emissions can be reduced and which needs to
be compensated for.
To support decreasing the carbon footprint, a commuting survey was carried out in 2020: it was
designed by the Sustainability Science Carbon Negativity Team to provide information about
transportation modes, commuting distance and a change in commuting patterns due to the
COVID-19 pandemic. The survey was sent via a university-wide email to all students and employees.
With 1388 responses, 16% of students and 57% of employees responded to the commuting survey.
Before the pandemic, 29 % of students studied remotely and about 15 % of staff worked from home.
At the time of the survey (the end of 2020), over half of those responded indicated that they have
shifted to remote study/work, 55 % of the students and 59 % of the staff.
12

Since the survey, a new policy concerning remote working for the staff has been introduced: in
normal conditions staff is encouraged to work remotely up to 40 % of working time, if it’s possible
considering the working duties one has. Increasing remote working decreases private commuting
and emissions caused by this activity.
The questionnaire observed only slight differences in commuting mode shares arising from the
pandemic. The fraction of driving alone had slightly increased among students and employees
during the pandemic. On the other hand, public transport use (bus and train) had decreased.

Fig. 9: LUT’s Carbon Footprint 2019 ad 2020
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In Fig. 10, the differences in commuting before and during the COVID-19 pandemic are presented.

Fig. 10: Differences in commuting modes before and during the COVID-19 pandemic.
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Annex 1

Self-Assessment Tool
questionnaire
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Annex 2

Smart Readiness Indicator
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