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Abstract

Shrinking glaciers, melting ice caps, and wide ranges in temperature provide evidence that
global warming is occurring although politicians and some scientists disagree about the
reality. Libraries probably do not come into mind when one thinks of global warming and
climate change. Libraries, however, consume large amounts of energy that contribute to the
problem and many library buildings were built before knowledge about global warming and
climate change was widely recognized. Considering the seriousness of global warming and
climate change and its impact around the globe, there is a need for green libraries that apply
environmentally friendly policies and practices. This research reviews literature to establish
the current view of global warming and climate change, describes environmentally safe
policies and practices for library buildings, describe environmentally safe policies and
practices for information technology, describe environmentally safe policies/practices for
library services, and offers suggestions for libraries to implement.

Keywords: Green libraries, Sustainability and libraries, Environmental sustainability and
libraries, Information technology and sustainability, sustainability and library power
consumption.

1. Introduction

Shrinking glaciers, melting ice caps and wide ranges in temperature provide evidence that
something is happening with our climate. Politicians and even scientists may disagree about
the reality of global warming and climate change. However, according to the U.S.
Environmental Protection Agency (EPA), “Our earth is warming. Earth’s average
temperature has risen by 1.4 degrees Fahrenheit over the past century, and is projected to rise
another 2 to 11.5 degrees Fahrenheit over the next hundred years” (EPA, 2012). Small
changes in the average temperature of the planet can translate to large and potentially
dangerous shifts in climate and weather. Other nations recognize the potential of catastrophic
climate change. In a meeting of the United Nations in Paris in 2017, “world leaders and
policy makers recognized the need to limit global temperatures rising no more than 2 degrees
Celsius (3.6 degrees Fahrenheit) by 2030” (Chowdhury, 2012).
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2. Objectives
1. Examining role of libraries in helping to maintain the sustainability of environment.
2. Assessing problems areas in construction and maintenance of libraries.

3. Recommend strategies to be implemented in libraries for mitigating climate
change.

3. Literature Review
3.1 Problem areas and issues

Libraries probably do not come into mind when one thinks of global warming and climate
change. It is easy to dismiss libraries if one thinks they house only books and some computes.
Libraries, however, consume large amounts of energy that contribute to the problem. Library
buildings, for the most part, were built before knowledge about global warming and climate
change was widely recognized. “Libraries have a variety of computer printers, faxes, network
printers and photocopiers. All these machines have an environmental impact using ink, paper,
and electricity (Kruse, 2011). The need for libraries and archives to provide adequate climate
control is essential to maintain collections. Environmental conditions such as temperature,
relative humidity, light, and pests affect the lifespan of a cultural object, such as a book
(Morris, 2007). Libraries are data centers that maintain large databases for library users’
information needs. Neil Rasumussen states, “Power consumption is one of the most important
challenges facing data centers today. By the EPA’s estimates, “power-hungry data centers
consume the annual output of 15 average-sized power plants” (Sharavanan, 2010).

Considering the seriousness of global warming and climate change impact around the globe,
there is a need for green libraries. Green libraries are those that apply environmentally
friendly policies and practices. Currently libraries use too many resources to be
environmentally friendly. They need to consume fewer resources and emit less waste.
Libraries can serve the 21st century user by being sustainable by applying environmentally
safe policies and practices. This paper reviews some literature about global warming and
climate change, challenges facing libraries, and environmentally safe policies and practices
for libraries that have been identified in recent library literature. A review of literature reveals
three categories of articles about the challenge of global warming for libraries. First, there are
articles and information that establish the current view of global warming and climate
change. Second, are articles that describe environmentally safe policies and practices for
library buildings? Third, are articles that describe environmentally safe policies and practices
for information technology, and, finally, articles that describe environmentally safe policies
and practices for library services? Additionally, this paper offers suggestions for the future.
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3.2 Global warming and climate change

Environmental impact is measured in terms of greenhouse gas (GHG) emissions. These gases
include “carbon dioxide (CO2), nitrous oxide (N20), methane (CH4), sulfur dioxide (SO2),
hydro fluorocarbons (HFC’s), Per fluorocarbons (PFC’s), sulphur hexafluoride (SF6), ozone,
and other nitrogen oxides (NOX)” (Chowdhury, 2012). The United Nations Environment
Programme (UNEP) report states that “current emissions are increasing and the projected 2
degrees is not being realized. It is estimated that 44 GtCo2e (Gigatonne Carbon Dioxide
Equivalent) emission level meets the 2 degree target in 2020, however, current global
greenhouse gas emissions are estimated at 50.1 GtCO2e, which is 14% higher” (UNEP,
2012). A report published by the World Bank in 2012 estimates that “global temperatures
would rise above 3 degrees Celsius by 2020” (World Bank, xiii). There is a 40% chance the
following will happen at the current rate of emission. The report projects that “with a 4
degrees C increase we would see:

e Heat waves, drought, and floods

e Increases of 6 degrees C (42.8 degrees F) or more in average monthly summer
temperatures in areas like the Mediterranean, North Africa, the Middle East, and the
U.S.

e Increase in aridity, drought, and extreme temperatures in many regions, including
Africa, southern Europe and the Middle East, most of the Americas, Australia, and
Southeast Asia

e Increase of about 150 percent in acidity of the ocean threatening marine species and
the entire ecosystems

e Sea-level rise of 0.5 to 1 meters.

e Rise in seas by the rapid loss of ice from Greenland and the West Antarctic Ice Sheet
by 2100.” (World Bank, 2012).

4. Environmentally safe policies and practices for library buildings

As mentioned earlier, most libraries were built before global warming and climate change
were critical issues. Many libraries are already using environmentally sound practices and
developing more so we know successful practices for the buildings. Constructing green
libraries are part of a larger environmental building movement. LEED is an acronym for
Leadership in Energy and Environmental Design Green Building Rating System, an
organization encouraging global adoption of sustainable green building. LEED provides
rating systems for design and construction of buildings. International in scope, these
ratings are the most commonly accepted standards for eco friendly buildings (Rodney,
2010). LEED offers certification for new construction, renovations, and existing
buildings. A green building is, for example, “a building that generates its own electricity
through renewable resources, and purifies wastewater and makes a wildlife habitat on its
site is regenerative” (Mulford, 2010). LEED even has rankings for neighborhoods.
Libraries can become an important and central part of establishing a green neighborhood.
The library functions as a mixed-use building that offers meetings and activities for the

Page |55



Thematics Journal of Geography

ISSN:2277-2995
Vol-8-1ssue-10-October-2019

community. “A green library becomes more efficient and adds greater value to the
neighborhood and ecosystem” (Mulford, 2010).

An example of a LEED library is the West Irving Library in Irving, Texas. Opened in
April 2012, it is Texas’ first LEED certified, net zero energy libraries. This means that the
building generates as much electricity as it consumes. It offers geothermal technology for
heating and cooling and solar power for energy (144 geothermal wells for heating and
cooling and 1,444 solar power panels). This geothermal system offers an estimated
$60,000 in savings annually. Recycled materials were used for construction. This mixed
use example provides an outdoor sitting area and new resources such as a Microsoft
Surface Table and SMART boards. A mixed-use facility offers traditional collections and
services as well as future technology and spaces. The facility is “Wi-Fi accessible, 55
public computers, interactive touch monitors, business center, meeting room, children’s
story time and craft area, and young adult zone. It offers drought tolerant landscaping;
electric car charging stations, and over 75% of the construction waste was recycled. It has
large north facing windows for maximum light exposure, and a kiosk shows amount of
electricity being generated through the solar panels” (City Irving, 2012).

The 2011 Gold Level LEED Certification Award and the American Institute of
Architecture Houston Design Award in the Renovation and Restoration category was
awarded to the Oak Forest Neighborhood Library for its sustainable renovation project.
The remodeled 1960°s building includes an outside reading area, glass on the south
facade for natural light, adult and teen wings on the east, and the use of recycled and
reclaimed materials in construction (Oak Forest, 2011). Prairie Creek Branch Library of
Dallas Public Libraries, built in 2010, is also an example of new construction built with
LEED standards. It sits on a 100-year flood plain. The 50 tons of steel that made up the
frame of the building used 80% recycled material, the exterior was overfed in regional
brick and stone, and the concrete was poured using a “dry-kiln” technique to improve the
air-quality on site. “There is a geothermal /heat pump system, grey water recapture and
reuse, 7.7KW PV Array for solar energy, raised floor air distribution, integrated daylight
and artificial light system, high efficiency plumbing system, and a retention pond and
bios wale. Long prairie grass offers low environmental impact providing wildlife
sanctuary (for birds). This native landscaping requires minimal irrigation, thus saving
water” (Celsius, 2012).

Libraries do not have to construct new buildings; they can implement environmental
practices by looking at their existing buildings. Libraries can control their interior climate
by what Patricia Morris refers to as the “microclimate approach.” One of the ways to do
this is through air handling units for rooms and using data loggers (Morris, 2009). Data
loggers show readings of temperature and humidity data in a graph. They are important to
a cultural collection and particularly an area with a mold problem. “Data loggers with
electronic sensors and digital memories require little maintenance. They need
recalibration every 2-3 years and a change of batteries” (Morris, 2009). Another method
to achieve energy savings and a healthier microclimate is through HVAC (heating,
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ventilation, and air conditioning) equipment shutdowns. These systems are set up to run
continuously and therefore, consume lots of energy and money. The current best practices
for collections are to maintain consistent temperature and relative humidity levels
(Linden, 2012). Linden, Reilly, and Herzog conducted a study to show that HVAC
shutdowns can occur without harming the environment of an object. They propose this as
a sustainable way to combine preservation of collections with minimal consumption of
energy (Linden, 2012). Studies are still underway to determine if shutdowns will produce
the desired effect.

4.1 Environmentally safe policies and practices for Information Technology

The Information Technology (IT) industry accounts for “approximately 2% of global
CO2 emissions” (Rahman, 2010). This industry includes data centers, servers, personal
computers (PC’s), telecoms networks and devices, and printers (Rahman, 2010). Both
traditional and digital libraries use much of this equipment by providing computers,
printers, scanners, copiers, and electronic resources to their patrons. There are some
alarming statistics regarding IT use. “IT carbon emission is estimated to grow at 6% each
year until 2020. IT represents approximately 3% of the energy consumption in the United
States and half of that energy is used by data centers” (Jagusztyn, 2011). This means that
data centers use 1.5% of the total electricity used on the planet (Sharavanan, 2010). A
data center is a facility that holds electronic equipment used for data storage, data
processing, and communication networking. These data centers have lots of equipment
such as servers, storage devices, routers, pc’s, transformers, and cooling devices.
Electricity generation contributes to greenhouse gas emissions.

According to the EPA, “one of the 5 major fuel consuming sectors of the economy that
contributes to the CO2 emissions from fossil fuel combustion is electricity” (EPA 8).
Electricity generation in 2010 was “the largest producer of greenhouse emissions at 34%
in the US.” According to the EPA, “data centers used 61 billion kWh of electricity in
2006, accounted for 1.5% of all U.S. electricity consumption, and cost $4.5 billion” (FEC
6).A more alarming statistic is that data centers are “projected to grow by 12% each year”
(FEC 6). “Data centers will consume 5% of the world’s electricity supply in 10 years”
(How much, EBSCO). There are several ways for the IT industry to use computer
resources efficiently. They can “adopt efficient technologies, processors and virtualize
equipment, eliminate unnecessary IT equipment and remove redundant data. Consolidate
the number of redundant databases and eliminate unused systems and services”
(Rahman). The EPA estimates that providing computers with a sleep mode “reduces their
energy use of 60-70%” (Rahman, 2010). Computers can be programmed to automatically
power down to an energy-saving state when they are not in use.

Libraries can follow many of these recommendations. The EPA suggests “extending the
life of the equipment by maintaining it and having a plan for acquisition and disposal.
Implement best practices. The volume of electricity used at data centers need to be
decreased. “Virtualization allows data centers to connect and use idle servers at remote
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data centers and thereby maximize existing server capacity.” This reduces the number of
servers needed. Consolidation of data centers allow for the same performance with less
power consumption (Rahman, 2010). Library users’ need for information is inexhaustible.
Thanks to large databases containing massive amounts of information; those information
needs are being met. Information retrieval (IR) has become a common activity in
libraries. Searching the web, library catalogs, databases, ejournals, and e-books for
information has become a daily practice.

Accessing information using cloud technology is green. We can do this by “applying the
four enablers of Green IR: Standardize, Share, Re-use and Green Behavior (SSRGDb).
Standardize refers to standardizing terms of content creation, organization and processing.
This also includes “establishing a Digital Copyright Exchange to facilitate the access and
use of digital content” (Chowdhury, 2012). Sharing IR resources includes the Digital
Copyright Exchange and crowd sourcing IR. Sharing resources and expertise will reduce
the amount of GHG over local usage of data centers. Re-use refers to the tools and
content. Cloud computing will help this as research data can be stored in the cloud. Green
behavior refers to educating the user, easy access through the cloud and the advances in
user devise such as e-book readers and IPads. Users cutting back on printing and
photocopying will also help. Cloud refers to the transition of local data from an onsite
location behind the firewall to the network space. It is a type of Internet computing that
shares resources. Cloud computing may increase the use of energy so it is contributing to
the CO2 emissions and GHG problems.

Because cloud computing is becoming a reality, libraries will need to know how to
manage their cloud technology more efficiently. “Virtualization and migration are two
components of cloud computing that are important. Virtualization allows for the use of
machines that are not in use in a networked environment and migration removes the
concept of locality. Data migration is the process of moving data from one place to
another” (Lefevre, 2010). Lefevre compared the “energy of virtualized environments and
determined that the green scenario was the least consuming of power and had the lowest
power consumption per node. Green Open Cloud (GOC) architecture has several
components. Aspects of “Green Open Cloud are aggregating some reservations to avoid
too frequent On/Off cycles, predicting usage in order to switch ON the nodes, and
allowing users to specify requests in terms of energy targets” (Lefevre, 2010). By
applying these policies at a data center, operating in the cloud can save energy. Libraries
can switch off unused computing, networking and storage resources because a lot of
energy is used in idle. The IT industry can save on the amount of storage space.
Currently, digital information is represented using binary digits of 0 and 1.

There are many methods to storing this information “including photolithography,
magneto resistance (MR) and giant magneto resistance (GMR), compact disc (CD),
digital versatile disc (DVD), blue-ray disc (BD), and holographic media. New ways to
store larger amounts of data are being investigated. Vamsi Talla reports on a “new
method of storing information based on color-coding instead of binary digits. The four
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colors of red, green, blue and black provide higher density of storage and more colors
than traditional storage methods” (Talla, 2012). This is a promising way to provide more
storage capacity. With the challenge facing the publishing industry, collaboration among
libraries, publishers, and other generators of scholarly content is important. The online
environment promises beneficial collaboration. Since 2011, UC Press has provided their
content through JSTOR (Fritsch, 2011). JSTOR offers “Portico, a digital preservation
service that hosts thousands of scholarly e-journals and books in a digital dark archive.
Over 750 libraries worldwide partner with Portico, with 374 in the US to preserve
scholarly content. JSTOR hosts content for publishers, help bring publishers print-only
journals online. Using JSTOR increases the visibility, discoverability, and usage of the
publisher” (Fritsch, 2011). The Current Scholarship Program allows “publishers to retain
control over their pricing and branding. Libraries already use JSTOR and many subscribe
to Current Scholarship titles.

In 2000, the Library of Congress started the National Digital Information and
Infrastructure Preservation Program (NDIIPP), allowing for future availability and
accessibility of information (Howard 2008). This archival program was developed as a
“national effort to digital information. The cloud is under-utilized for digital preservation
and progress can be made. Dura Cloud, an open source service developed by Dura Space
for storage and access to digital content was released in 2011.” The website states that it
is “the only service that makes it easy to move copies of your content in to the cloud and
store them with several different providers” (Duracloud, 2012). The crucial issues for
preservation remain in finding long-term solutions and durable media for storing
information. TexShare is a consortium of Texas libraries that “share print and electronic
materials, purchase online resources, and combine staff expertise” (TexShare, 2014).
Storage considerations will need to be met.

4.2 Environmentally safe policies and practices for library activities and services

“The worldwide journal publishing industry is estimated to produce 12 billion kg of CO2.
The cost of digital knowledge products is much less compared to the production and
distribution of printed knowledge products” (Chowdhury, 2012). With a digital system,
there will be less paper, less ink, less production and transportation and thus a reduction
in carbon emissions. Evidence suggests that digital would be more environmentally
sustainable. “The average book has a carbon footprint of 7.46 kilograms of CO2 over its
lifetime” (Chowdbury, 2012). “Reading the New York Times on a Kindle rather than on
newsprint compares to saving 50 gallons of gas and 78 gallons of CO2” (Callicott, 2010).
Even though it takes a small amount of power to operate e-readers, the vendors of e-
content have huge computer servers that use lots of power (Callicott, 2010).

It seems that right now, we do not have a complete picture of the environmental cost of
digital products. College Sustainability Report Cards of 2011 reports how and what
universities in Texas are doing to reduce their carbon emissions and energy use. This
Report Card evaluates the colleges in the areas of sustainability and gives varying grades
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ranging from B+ to D. The University of Texas-Austin, University of Houston, Rice
University, and Southwestern University all received B+ grades. At the University of
Texas-Austin, the university achieved a “32 percent reduction in greenhouse gas
emissions from 1986 levels” (College, 2012). They installed lighting sensors and
metering across campus and employ green IT policies and energy awareness campaigns.
They received A grades in the areas of Food & Recycling, Student Involvement,
Transportation, and Endowment Transparency. The university recycles some electronics
and traditional materials. In the dining halls, no trays are used and there are discounts for
reusable to-go containers. They offer free access to public transportation, carpool
incentives, a bike-sharing program, and shuttles to high-population residential areas. The
majority of vehicles in the campus fleet use alternative fuels. Students participate in
Recycle Mania and groups like Net Impact and Engineers for a Sustainable World.

The University of Houston gets an A in the areas of Climate Change & Energy, Green
Building, Transportation, and Endowment Transparency. They “aim to reduce greenhouse
gas emissions 80 percent below 2005 levels by 2030. They have reduced energy
consumption in buildings to 16 percent below 2005 levels. They use T5 and T8 lighting in
all campus buildings, temperature setbacks, energy metering, and condensate recovery for
the conservation of energy” (College, 2012). They have a formal building policy, and
600,000 square feet of building space meets LEED silver criteria. During the 2009-2010
academic year, “25% of construction and demolition waste was diverted from landfills.
They also reduced water use per capita by 20 percent below 2005 levels. They offer a 50
percent discount to students for local public transportation and have a free shuttle service
on campus. Students can rent bikes for $5a day and cars for $8 a day. 15% of the vehicle
fleet is electric” (Collage, 2012). Rice University receives an A grade in Food &
Recycling, Green Building, Transportation, Investment Priorities, and Shareholder
Engagement. At Rice, the dining halls are tray less and 30 percent of their food budget is
spent on local products. New construction must meet at least LEED Silver standards.

Transportation activities accounted for “32 percent of CO2 emissions from fossil fuel
combustion in 2010 (Inventory ES-8). Nearly all of the energy consumed came from
petroleum products. Almost 65 percent of the emissions were for personal vehicle use”
(ES-8). The number of vehicle miles traveled by light-duty motor vehicles increased 34
percent from 1990-2010 (ES-8). In light of these statistics, it would make sense to think
about how patrons arrive and depart from your library. Sustainable activities include
walking, biking, taking the bus, and carpooling. By incorporating sidewalks and walking
paths around the library, easy access is encouraged for walking. Many campuses offer
free campus shuttles. At the University of Texas and Rice University, students have free
access to public transportation and at the University of Houston; students receive a 50%
discount (College, 2012). The University of Texas also offers carpool incentives (College,
2012). Encouraging employees to take the bus or carpool by offering incentives seems
smart, especially when parking is tight. Texas A&M has a ride-share board and
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discounted permits for carpoolers (Collage, 2012s). Offer bike racks so patrons and
employees can ride their bikes.

“Methane (CH4) is more than 20 times as effective as carbon dioxide at trapping heat in
the atmosphere” (Inventory. Over the “last 250 years, the concentration of methane in the
atmosphere increased by 158 percent. In the United States, landfills are the third largest
anthropogenic source of methane emissions with 16.2 percent of total methane emissions
in 2010” (ES-9). “Landfills are also the largest source of anthropogenic greenhouse gas
emission from waste management activities” (Inventory, 2012). Recycling is to use old
materials to create new ones. It is valuable to reduce the amount of garbage in landfills.
Libraries can recycle many items including ink cartridges, batteries, paper, and
magazines. Empty ink cartridges can be returned to office supply stores for credit. The
US Postal office offers free postage-paid mailing envelops for ink cartridges, cell phones,
and other small electronic items (Kruse, 2011). Libraries can recycle non-decomposing
CD’s by using a CD recycling center. Libraries can set up recycling bins for that so
patrons can drop old materials off. The “CD recycling Center of America takes CD’s,
DVD’s, HD’s, Blue-ray discs and most of the packaging. In addition to recycling paper,
packaging such as tissue and cardboard can be recycled” (Kruse, 2011). The library can
hold a “paper drive for old newspapers” (Walker, 2012). Recycling bins both inside for
paper and CD recycling and outside for glass, plastic, aluminum, and newspapers can also
be available. Other items can be “recycled for charity such as stamps, phones and milk-
bottle tops” (Payne 57). The library can “utilize volunteers to assist with the recycling.
They can take the materials to public recycling bins” (Payne, 2007).

5. Conclusion- Developing a green agenda

Global warming and climate change threaten the quality of our environment. Libraries
want to be good social institutions and developing a green agenda allows libraries to do
so. It is vital for libraries to begin using green practices or to develop more green
practices if they have already begun. There are many ways the library can become more
sustainable. Libraries can review environmental sustainability practices like the ones
discussed in this article. The emphasis of existing literature seems to focus on doing what
is feasible for the local library. Focusing on that, the first step is coming up with a plan
incorporating green policies and activities. Eventually, this plan could be included in the
mission, vision, or strategic plans of the library. Encourage participation from staff and
patrons in developing a green initiative. Brainstorming ideas and accepting volunteers
initiate great results. A marketing program would bring awareness to the library’s
initiative. The library could present a display or presentation about environmental issues
(Walker, 2012). The library could raise awareness of staff by imposing volunteering
initiatives on conservation projects (Payne, 2007). The library can also start a blog about
being green. Library blogs that “exist that librarians should be aware of are The Green
Library Blog, Going Green @ Your Library, and Green Libraries” (Walker, 2012).
Additionally, libraries can routinely access their progress as they begin and/or develop
policies and practices for a green library.
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