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Abstract
This paper underlines the importance of universities for
creating best practices through planning and leadership
in the development of green university campuses. Green
campuses offer real opportunities for students understanding
sustainability and taking the behavioral approach to next
generations. The author examines the efforts of two universities
in Turkey to create green campuses and provides two case
studies: an existing university campus-Boğaziçi University’s
green retrofit of a dormitory building-Hamlin Hall and the
newly developed and built “Piri Reis University”.
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1.Introduction
Turkey ranks among the worst performers in dealing with
rising CO2 emissions, according to a joined study submitted by
Germanwatch and the Climate Action Network during the U.N.
climate summit in Lima in 2015 [1]. Turkey is the largest CO2
producer among OECD countries.
Universities in Turkey can play a significant role in leading
the way to a sustainable future. With over 3 million students
currently enrolled at university or following distance education
courses, Turkey currently has a mass higher education (HE)
system. Over the last ten years, in order to facilitate student
access throughout the country, the main objective of HE policy
has been to increase the number of universities. Consequently,
50 new public universities and 36 non-profit foundation
universities were founded between 2006-11. The country

currently counts 165 universities in all and there are public
universities in every province [7].
The Stockholm Declaration of 1972 was the first to make
reference to sustainability in higher education and has
recognized independency between the humanity and the
environment and suggests several ways of achieving
environmental sustainability [2].
The ACUPCC is a “high-visibility effort” to address global
warming (global climate disruption) by creating a network of
colleges and universities that have committed to neutralize
their greenhouse gas emissions and accelerate the research
and educational efforts of higher education to equip society to
re-stabilize the earth’s climate.
The ACUPCC originated from planning sessions among
a group of college and university presidents and their
representatives, Second Nature, ecoAmerica and AASHE at
the AASHE conference in October 2006 at Arizona State
University in USA. Twelve presidents agreed to become
founding signatories and launched the ACUPCC in early
December of 2006 by sending a letter to nearly 400 of their
peers inviting them to join the initiative [3].
There had been several other initatives in the past to create
green university campuses. As a result of all these efforts,
universities now are making commitments to reduce their CO2.
In order to accelerate reducing their carbon footprint, it is more
important now than ever to develop and implement programs
that result in reduced energy and greenhouse gas emissions.
By their nature, universities are focused on research, teaching
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and service. As institutions, they are tasked with training the
world’s future leaders. As universities’ mission and activities
are not directly tied to financial or political gain, they have the
capacity to test systems and technologies, and to advance
innovative solutions to global challenges in ways that
companies and municipalities cannot [4].
Since green building certification systems for buildings and
communities are important in order to communicate the
owner’s goals and progress on greening, universities who made
commitments to sustainability are pursuing green building
certifications more than ever now. The pursuit of certifications
are inciting these universities to conduct comprehensive
evaluations and adopt more synergistic and sustainable
operating and procurement practices.
For new buildings, investments can be made for energy
efficiency by using the results of energy simulations studies
done even in the project planning phase. Incentives provided
by governments for public universities and by foundations of
the private universities help the universities to plan the best
possible solutions at the planning phase for energy efficiency.
The best approach is to blend short term, long term and no
payback investments to deliver the most efficient solutions.
Energy and cost savings, as well as emissions reductions
accrue over a period and a monitoring scheme should be in
place for future improvements.
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Besides new buildings, energy retrofits to existing campus
buildings are being done in order to provide opportunities to
integrate the latest building technologies and create energy
and water savings not achieved due to deferred maintenance.
For existing buildings, universities can identify opportunities
for energy efficiency and the best ways to implement energy
conservation measures and receive funding through private
sector, government and funding institutions.
Recently,
universities with existing campuses are also making great
strides in green building construction and renovation. Over
time, by green retrofitting of existing campus buildings, more
members of the campus community will live, work, and learn in
increasingly efficient buildings while enjoying a higher standard
of indoor environmental quality. Another important benefit is,
these projects are helping the campus conserve energy, reduce
the use of raw materials, and save money. Green Building
Certification Systems set the standards for best practice in
sustainable building design, construction and operation and
systems like LEED, BREEAM and DGNB are comprehensive
and widely recognised measures of a building’s environmental
performance. They encourage designers, clients and others
to think about low carbon and low impact design, minimising
the energy demands created by a building before considering
energy efficiency and low carbon technologies.
There are many different ways green campus initative is
implemented from one university to an other depending on

many factors like leadership, funding, urgency and social
responsibility. This paper will closely look into two university’s
approaches and present how they reached their sustainability
goals.
2.Piri Reis University
Piri Reis University is established by the contributions from
Turkish Chamber of Shipping (DTO) through Turkish Maritime
Education Foundation (TÜDEV) in 2008 in Tuzla Turkey. Named
after the Turkish admiral and cartographer PİRİ REİS (1470–
1554), it is devoted to the education of maritime studies.
2.1. History of the Project
The planning of the new Piri Reis Campus started in 2008
and construction was completed in September 2014. The
sustainability goals were set at the very beginning of the
concept design. The goals were to design the project to
minimize energy and water consumption and wastewater
production; incorporate sustainable design principles
into capital investment decisions; base capital investment
decisions on lifecycle cost, including the cost of known future
expenditures. The campus master plan decided to concentrate
the development near existing transportation hubs, allowing
the academic functions to remain in the core of campus. This
reduced the footprint of the built environment, while adding
square footage to the campus, leaving room for open and green
space. Their approach for creating a green campus was having
high performance buildings.
2.2. Sustainability Strategies
Campus buildings of “Piri Reis University” is assessed according
to BREEAM BESPOKE process. The roadmap was paved
by the selection of BREEAM certification by the client (and
ultimately achieving BREEAM-Very Good certification for all
campus buildings). The bespoke process allows projects which
are not covered by a standard scheme to be assessed and
certified against BREEAM. In the bespoke process, BREEAM
criteria are selected for the building type. Amendments and
additions to the standard criteria reflect the unique use and
sustainability opportunities of the building and the location,
whilst also maintaining high sustainability standards. The
assessment recognised measures of performance, which are
set against established benchmarks, to evaluate a building’s
specification, design, construction and use. The measures
used represent a broad range of categories and criteria from
energy to ecology. They include aspects related to energy
and water use, the internal environment (health and wellbeing), pollution, transport, materials, waste, ecology and
management processes.
2.2.1

Energy

According to the energy criteria, domestic hot water demand
are supplied by solar panels that are located on the roof, so
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%12 of energy saving is targeted. Moreover, %40 of electricity
is provided by trigeneration system that consumes natural
gas. All building systems and consumption of energy and
water are controlled by Building Management System (BMS).
All refrigerants used, have zero ozone depletion potential. The
values of importance are:
•

Simulated energy consumption: 5,728 285 kWh/yr,

•

Simulated annual carbon footprint: 104,34 kgCO2/m2/yr

•

Savings of CO2 will be 1,984,54 tons from electricity.

The campus lighting is ‘powered’ by the maximum use of
natural daylight. All internal and external lighting illuminance
levels are designed in line with the national standard for visual
performance and all fluorescent and compact fluorescent lamps
are fitted with high frequency ballasts. Lighting is appropriately
zoned depending on the various uses in the space and occupant
controllable with the option for commonly required lighting
settings to be selected quickly and easily. Lighting control is
provided by daylight sensors and occupancy sensor.
External lighting strategy has been designed in compliance
with the best practice guidance for reducing unnecessary light
pollution, energy consumption and nuisance to neighbouring
properties and all external light fittings are controlled through
a time switch or daylight sensor to prevent operation during
daylight hours.
2.2.2 Materials
By environmental/sustainable purchasing policy, internal
finishes and fittings are selected with low emissions of volatile
organic compounds (VOCs). 100% of the wood used has been
procured as Forest Stewardship Council (FSC) certified wood.
2.2.3 Water
To reduce the consumption of potable water; low water use
WCs, waterless urinals, showers and wash hand basin taps
with flow restrictors are used. The building also features a
rainwater harvesting system. For water efficiency, rainwater
and grey water system are used for WC flushing and irrigation.
Acoustic performances of the buildings meet the appropriate
standards for its purpose. For reduction of transport-related
emissions and traffic congestion, the distance from the building
entrance to the public transport node (i.e. bus stop, station
etc.) is less than 500m and adequate cycle storage spaces
are provided for building users with compliant showers and
changing facilities.
The campus buildings are all certified with BREEAM 2008
certification at “Very Good” level. The rating levels achieved are:
A Block: %68,89 BREEAM Very Good
B Block: %64,46 BREEAM Very Good
C Block: %62,37 BREEAM Very Good

UDEM: %67,22 BREEAM Very Good
3. Boğaziçi University
3.1. History of the Project
In 1869, construction of Hamlin Hall the first building of Robert
College (now Boğaziçi University) started. Dr.Hamlin personally
attended to the smallest details regarding the construction.
He analyzed the mortar used for the Rumelihisar Castle and
made the same for his building which was designed like an old
Turkish Inn with an open courtyard in the center. Hamlin Hall
was completed in 1871. During the (1903-1932) Hamlin Hall
was renovated, a new lighting and heating plant was installed.
In 2009, it was again in need of renovation, and the building’s
good design made it a perfect candidate for a green makeover.
In July 2009, the author as the advisor to the President’s office
at Boğaziçi University for Green Campus Initative, extended
an invitation to the President of Boğaziçi University to attend
The American College & University Presidents’ Climate
Commitment (ACUPCC) meeting.
The ACUPCC seeks to create connections with higher
educational institutions in order to carry out two goals: The first
is to make an agreement with these colleges and universities
that they will commit to eliminate their net greenhouse gas
emissions from specified campus operations.
The second focuses on education and the institutions’ ability to
promote research of sustainability programs and empower the
“higher education sector to educate students, create solutions,
and provide leadership-by-example for the rest of society [3].
The Boğaziçi University President’s leadership on creating
a green campus plan started with creating a green campus
committee in 2010. The Hamlin Hall (now being used as a 1st
male dormitory), was selected as the first building to renovate
following sustainability principles. The building’s historic
aspect did prevent some of the measures the sustainability
team planned initially but overall, the improved energy
efficiency was remarkable.
1.2 Sustainability Strategies
Hamlin Hall is an historical building with special features. The
goal of the university was to create a high performance building
by applying the integrated whole building design process to
the project during the planning phase to ensure all key design
objectives are met. The building is being used as a dormitory
so the retrofit aimed for a better, healthier, more comfortable
environment for students in which to live and work. Embracing
the LEED guidelines (and ultimately achieving LEED Gold
certification for a major renovation), the university maintained
90 percent of structural materials and 75 percent on nonstructural materials. The building has high ceilings, large
windows and a large atrium covered with a skylight.
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Because of the restrictions listed in the guidelines for the
roofs of historic buildings, usage of solar panels on the roof
of Hamlin Hall was not possible though it was considered
at the planning stage. Portions of the skylight open
automatically depending on the levels of carbon dioxide in
the atrium, ensuring the building has high levels of fresh air.
With 80 percent daylight penetration, artificial lighting is also
minimized. With fresh air and natural light in plentiful supply,
no artificial cooling is required in summer. To combat the high
water consumption of the dormitory, water efficient fixtures and
fittings were combined with a grey water collection system,
which harvests water from showers and sinks to be reused in
reservoirs, urinals and irrigation. As a result, no potable water
is required for these uses.
3.2.1 Energy
According to ASHRAE 90.1, the building showed %26
improvements in energy efficiency. That corresponded to
12,000$ savings.

3.2.3 Water
All water credits were achieved. With careful fixture selection
and replacing potable water with non-potable sources like
captured rainwater, and reusing lavatory water, to flush toilets
and for landscaping. The building is above 67% of Turkish
Standarts and 42% of Environmental Protection Agency ( EPA)
Standarts.
The Hamlin Hall , whose green retrofit and refurbishing have
become almost as celebrated as the landmark of the campus,
earned LEED-Gold certification as the first historical building
ever certified with LEED in Turkey. The recognition from
the U.S. Green Building Council’s Green Building Certification
Institute(GBCI) , for a building close to 150 years old inspired
the Boğaziçi University for adopting a policy to use LEED
criterias for the future construction design and renovation
projects.
LEED-certified buildings are designed with methods to reduce
operating costs, conserve energy and water, cut down on waste
sent to landfills, reduce harmful greenhouse gas emissions,
and ensure a healthy working environment for occupants. The
U.S. Green Building Council confers the certification after a
review process.
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TABLE 1: Comparison according to baseline
The building received 20 out of 35 points in energy and
atmosphere category. Energy simulation was performed not
only because it is a prerequisite to receive LEED certification
for LEED V3 New Construction, but also to measure the energy
performance of the building after the retrofit. A base model
designed according to ASHRAE 90.1.2007 has been compared
to Hamlin Hall. In order to increase energy efficiency of the
building certain precautions were taken such as using high
performance glass and frames, natural ventilation strategies
(with CO2 sensors), creating ventilation in the atrium through
selection of efficient mechanical systems, energy efficient and
user controlled lighting and solar collectors.
1.1.2 Materials
During renovation, the existing materials of the building
has been used and procurement of new materials has been
minimized. 75% of the wood used has been procured as Forest
Stewardship Council (FSC) certified wood.

FIGURE 1: Before and after retrofit
4.Conclusion
Universities in Turkey have to incorporate sustainability
principles in their real estate strategies and set goals for
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being green campuses until 2020. The university management
has to make the campus sustainability the foundation for
all operations. Sustainability’s two other pillars social and
economic factors also need to be achieved as well as reducing
CO2. Campuses have the best sources among other facilities
to reach the goals of sustainability-through their intellectual
property-students and faculty. Institutionalizing best practices
in sustainable operations and translating research and teaching
into practice by using campus to pilot innovative solutions that
can be widely replicated as Harvard University announced as a
vision can be an inspiration for all universities.
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