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Abstract. The utilization of energy, especially electricity at Diponegoro University campus continues to
increase in line with the development of the university. This increase has a direct impact on the increased
costs to be paid by the university. Some of the causes of increased utilization of electrical energy is the
construction of new buildings to meet the needs, increased learning activities and education, research
activities in the laboratory, and various other activities. On the other hand, the increase of energy
utilization is considered not good from the environment point of view, especially the utilization of
electrical energy coming from non sustainable resources. Efforts to compromise on both are to develop
policies in developing environmentally friendly buildings, efficiency in utilization of electrical energy, and

development of sustainable energy sources.

1 Introduction

Increased energy demand is now become an
international issue [1,2,3]. The utilization of energy
especially electricity continues to increase sharply in
various sectors, both government, private and public
(urban) sector, and in line with economic growth [4,5].
Increased utilization of energy is in line with the needs
of the development of modern society around the
world. Various fields and activities by all sectors,
continue to move up, both in order to improve the
ability, capacity and achievements and targets,
including within the university campus, all require
energy.

The development of campus around the world both
in terms of technology and educational process to
become a modern campus, also requires electrical
energy continues to increase. This can not be avoided
because of high energy demands of the modern campus
development [6]. But on the other hand, the campus is
also one place to be able to develop technology for new
power plants through their research and development
activities.

The issue of increasing the utilization of electrical
energy is considered contrary to environmental
principles, especially in relation to emission [7]. This is
particularly aimed at electrical energy sourced from
non-sustainable natural resources, such as oil
resources, coal, and so on [8]. So that the increased use
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of electricity as it is considered to also encourage
environmental damage.

A further impact is the emergence of renewable
energy development issues that are growing all over
the world. Various efforts continue to be done to
produce sustainable energy. Increased utilization of
science and technology also requires high electrical
energy, but on the other hand with the advancement of
science and technology are also able to efficiently
utilize the energy, as well as generate new generating
technologies. Currently, many power plants are derived
from sustainable natural resources [9], among others,
by utilizing wind, sunlight, currents or waves, etc.

This condition is also faced by various universities
in Indonesia, including Diponegoro University (Undip)
in Semarang. Increased utilization of electrical energy
continues to increase in line with the policy of Undip to
accelerate in achieving the vision of becoming a
research university [10]. This condition has a direct
impact with the increased cost of electricity that must
be provided by the university. In addition, university
management is also fully aware if this increase in the
utilization of electrical energy is in conflict with
environmental principles and sustainable university
[11]. This brief paper will convey the compromise
policy undertaken by Undip management in addressing
the problem of increasing the utilization of electrical
energy and efforts to become a sustainable
environmental campus.
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2 Causes of increased utilization of
electrical energy

Increased utilization of electricity at Diponegoro
University is mainly due to the acceleration programs
to achieve the Undip vision. Educational and teaching
activities, and research are the main causes, in addition
to the construction of new buildings and rooms.
Besides that, various other extracurricular activities run
by faculty with students also influence the increase of
electric energy usage. In more detail, the causes of
increased utilization of electrical energy are as follows:

2.1. Development of new buildings

Construction of new buildings and rooms continues
to be done at Diponegoro University because of the
need due to the establishment of new units and because
the old building is no longer feasible for certain
faculties. Besides the effort to develop an ideal class,
where the number of students is not too large in one
class, also need new rooms. Some new buildings to
meet these needs include for a newly formed vocational
school, as well as new study programs, and
construction of a new building for Psychology and
other faculties.

By increasing the economics capabilities of
lecturers, and employees, many of them use cars to
work. This is worsen by the number of students who
also use the car to campus. The problem is that some of
them park their cars on the street because the parking
space is not enough. This causes the disruption of
traffic within the campus. To overcome the problem
Undip provides a new parking building because the old
parking lot is not able to accommodate the increasing
number of cars.

Dormitory student demand continues to increase,
especially by new students who come from outside the
city of Semarang. To fulfill this high demand,
nowadays Undip is building a new student dormitory
that will accommodate many students. One of the
newly completed buildings is the ICT II building which
will serve as a training place as well as other
commercial activities.

The existence of these new buildings requires
electrical energy both for the construction process and
for the operation of the building, for example for
lighting, air conditioning, and for other needs. This
causes an increase in the need for electrical energy at
Diponegoro University.

2.2. Learning and education activities

One indicator of the success of a higher education is
determined by the quality and competence of its
graduates, especially after acting in the community and
workplace. All universities continue to work to
improve the quality of graduates in line with the
development of science and technology.

Improving the quality and competence of graduates
also continues to be done Diponegoro University

through various programs, such as training activities,
tutorials, discussion forums and so forth. These
activities are also linked to efforts to accelerate the
achievement of Undip's vision into a research
university.

Education and learning activities are also increasing
in line with the newly established study programs. For
example, the opening of Pharmacy and Dentistry
courses, as well as other programs. In addition, with
the development of science and technology, encourage
the process of education and learning on existing
courses also experienced an increase in both quantity
and quality.

2.3 Research activities

Research is one of the main activities of the
university that has a vision to become a research
university. The success of the research activities is not
only determined by adequate human resources, but also
the availability of laboratories and various other
equipment and facilities [12]. Important policies
ofDiponegoro University is to provide facilities and
infrastructure to accelerate research activities for
students and lecturers.

The year 2018 is the "laboratory year" in Undip. A
special program is undertaken to address the problem
of adequate laboratory availability for research that not
only generates articles for international journals but is
also expected to produce innovation products ready for
commercialization. In turn these commercial products
can support the university's finances.

By increasing the availability of laboratories, the
research activities in Undip also continue to increase
both in quantity and quality. It is also supported by the
policy of allowing students and lecturers to conduct
research in the laboratory for 24 hours 7 days. So with
the increasing amount of equipment in the laboratory
and research activities led to an increase in electrical
energy demand [13, 14].

2.4 Other activities

There are many other activities conducted at
Diponegoro University in addition to education,
research and community service which is the core
activities of universities. Various activities are
undertaken by the entire academic community of
Undip, both students, lecturers, and other employees.
These activities are in some ways related to educational
processes or skills and capacity improvements, such as
summer courses, seminars, trainings, or discussions. In
addition, there are also other activities related to sports
such as futsal, tennis, badminton, basketball and so on.
Other activities related to artistic skills such as classical
and modern dance, choir, band, and so on.

Other activities are also carried out by student
activity units both at the university level and at the
faculty and department level. These activities of course
require electrical energy both for stadium lighting,
lighting and air conditioning, and related toequipments
usage.
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3 Compromise policies

Increased utilization of electric energy in Undip
basically can be understood, because it is really needed,
both for educational and research and other activities.
On the other hand, Undip intends to develop
sustainable university especially related to the
application of environmentally friendly principles.
Therefore, a policy compromise is required that
minimizes the utilization of electricity at the same time
encourages increased activity to achieve the
university's vision. Some of the compromise policies
are as follows:

3.1 Environmental friendly buildings

The construction of the building at Diponegoro
University must meet environmental requirements and
principles. Besides expected to have an artistic and
functional design, the building must be built in
accordance with the principle of environment, with one
of the goals for the electricity needs to be minimal.
There is a need an environmental assessment tools fof
sustainable construction [15]. For example, the design
of the building should be able to utilize sunlight for
natural lighting in the building room, so it will not
require lights during the day [16, 17]. The use of
translucent walls is encouraged in the construction of
buildings to exploit and use the availability of sunlight
outside the building.

On the other hand, given that Semarang which is in
tropical climate there is a tendency of high
temperatures in a closed room [18]. The high
temperature in the room will affect the performance of
students and lecturers. In general, this is overcome by
providing an air conditioner to increase comfort [19].
Therefore, the design of the building should be able to
provide arrangements regarding airflow in the form of
ventilation so that the room will be relatively cool, and
the use of air conditioning is also getting minimal.

3.2 Efficiency energy utilization

In general, people awareness in conserving electricity,
somewhat is still need to be improved [20]. In the case
of our university, the use of electricity in the campus of
Undip during this time is "less regulated" so freely
utilized by all units. As a result there are things that
cause excessive use of electricity, such as lighting, air
conditioning and so on, which is not limited. Many
found the room air conditioner was not turned off at
night even though the office or classroom was closed
and nobody was working in the room. But for special
rooms where there are facilities or research equipment,
or there is ongoing research that requires air
conditioning then it is understandable and allowed. Our
awareness to turn off the air conditioner when the room
is not in used is still very low.

In comparison, our awareness on the use of lighting
in rooms is much better. Generally the room lights are
turned off when the office is closed at night. However,

since this has not yet taken place in all parts of the
campus, there is still room with lights on at night even
though no one works in it. So the policy is to
encourage all people, students, lecturers and other staff
to turn off the air conditioner and lighting the room if it
is no longer needed. In addition, the duty officers are
also given the responsibility to do so, when at night
they perform the activities of unit or campus security
monitoring. There is currently a study on the
development of automation to turn off air conditioning
and lighting the room if it is not needed. There is a
need to establish energy consumption information
system to improve the awareness of reducing energy
usage [21,22]. Through these policies, it is expected
that efficiency of electricity utilization will be applied
throughout the campus area of Undip.

3.3 Development of sustainable energy
sources

Policies on the sustainable use of energy sources began
to be implemented at Diponegoro University. Currently
electrical energy is still obtained from the office of
PLN (State Electricity Company) owned by the
government, and costs continue to increase in line with
increased utilization of electricity. Another policy
taken today is the more sustainable use of electricity.

Currently Undip is working with the Japanese to
develop electricity with three alternative sources i.e.
solar power, wind power and micro hydro [23, 24].
These three alternatives are under studied at their
efficiency level if implemented on the Undip campus.
One consideration is whether the use of this power
source will be able to reduce the cost burden that has
been paid to PLN. Even though until now has not been
decided, but Undip policy is to increase the use of
electricity more sustainable and more environmentally
friendly.

4 Conclusion

The rapid increase of electricity utilization on the
Diponegoro University campus is understandable,
given the good development of Undip to become a
research university. However, considering that the use
of this energy is considered not in line with
environmental policy, it is necessary to compromise
the efficiency of electricity usage policies but also
encourage various activities aimed at accelerating the
achievement of Undip vision to become a research
university.
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