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Glasgow 2021 will be a pivotal moment when leaders convene in Scotland to 
discuss the climate agreement at Conference of Parties (COP) 26. Since the 
September 2019 meeting of the International Council of Museums in Kyoto, 
Japan, there is now a global resolution on sustainability. The American Alliance 
of Museum (AAM) also signed a Memorandum of Understanding (MOU) with 
the Climate Heritage Network in 2020. AAM’s Environment Climate Network 
has designed programs in 2021 with global partners, such as “Looking Ahead: 
Embracing sustainability and resiliency for a better tomorrow” and “On the 
Front Line: Arctic Museums and Climate Change” to build momentum.
 We now know that museums can be more energy-intensive than hospitals. 
The work by IndigoJLD Green + Health provides a compelling reason for 
museums to measure their carbon footprint. The Energy Use Intensity (EUI) 
of is measured in kBtu/sqft based on real-world utility bills and museums are 
located in the national categories of Climate Zones: Cold, Hot-dry, Marine, 
Mixed-humid and Hot-humid. (See below)

Looking Ahead:
Embracing Sustainability and 
Resiliency for a Better Tomorrow

Unique to the museum environment
While Energy Star Portfolio Manager is based in 
North America, where the majority of the 55,000 
museums worldwide reside, Arc is a newer 
global platform designed to track buildings 
with common metrics, whether it is measuring 
energy in KBtu/sqft or GJ/m2. A universal carbon 
footprint is described in MTCo2e. In addition to 
energy and water data that is easily exchanged 
between platforms, the carbon footprint 
associated with transportation and waste 
elimination is emerging as a pressing topic for 
public institutions such as museums.
 Recognizing the critical balance between 
collection care and energy efficiency, the latest 
ASHRAE Chapter 24 on museums and associated 
facilities has issued new guidance on humidity 
control, with updated tables. This includes a larger 
temperature and humidity range tolerance that 
will help museums reduce their carbon footprints, 
while protecting valuable objects and archives.
 Another important topic is indoor 
environmental quality. The ongoing schedules 
of changing exhibits in museums and their 
resulting paints, chemical compounds and 
incoming exhibit materials constantly pose 
potential compromises on air quality. These 
significant museum functions would be best 
served by higher levels of air monitoring than 
are commonly in use. Not only would it enhance 
human health for the staff and visitors every day, 
but air quality data also gives the conservation 
department more opportunities to communicate 
with the facilities staff to ensure building 
envelope, lighting and HVAC maintenance will 
benefit the public, office and collection areas.
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Climate footprint of museums



28

LO
O

K
IN

G
 A

H
EA

D
: E

M
B

R
A

C
IN

G
 S

U
ST

A
IN

A
B

IL
IT

Y
 A

N
D

 R
ES

IL
IE

N
C

Y
 F

O
R

 A
 B

ET
TE

R
 T

O
M

O
R

R
O

W
   

  J
O

YC
E 

S.
 L

EE
 

The National Nordic Museum: Use of 
Desiccants in Exhibit Cases
In constructing a new facility opened in 2018, 
the National Nordic Museum achieved the low 
Energy Use Intensity (EUI) of 62.3 kBtu/sqft 
based on real-world utility bills, 48 percent 
lower than the baseline of 120 kBtu/sqft at the 
time of design—for which it won a 2020 AAM 
Sustainability Excellence Award (SEA).
 As a museum located in Seattle, an area 
of the country known for its high seasonal 
humidity, a major hurdle in this achievement 
was designing how to maintain suitable humidity 
levels for objects without heavy energy use. The 
solution the museum identified, in collaboration 
with Ralph Appelbaum Associates, is to use 
microclimate control in select cases containing 
objects that require specific climate conditions. 
To do this, it uses ArtSorb, a pre-conditioned 
silica gel that can maintain relative humidity at 
40, 50, or 60 percent. The amount of gel needed 
is dependent on the size of the space being 
conditioned, and it comes in different forms for 
use in a range of applications, including sheets 
inside framed works on paper and in “bricks” 
that can be integrated into the case itself. Several 
times a year, staff inspect the cases using the gel 
to ensure it is working properly.
 An unexpected bonus of this solution was 
the ability to create a better visitor experience, 
since, by meeting the artworks’ needs locally, the 
gallery design could be more flexible without the 
need for doors to keep environmental conditions 
contained. It also saves considerable energy and 
financial resources, since the main galleries can 
have much larger humidity ranges.

The USS Constitution Museum: Dedicated 
Mechanical Systems for Exhibit Cases
Another institution, the USS Constitution 
Museum (part of the Boston National Historical 
Park), worked with Innovative Construction 
& Design Solutions, LLC, to explore options to 
control relative humidity. Between the options 
to either control the whole gallery to 70°F 
and 55 percent relative humidity or maintain 
it at human comfort conditions and use four 
individual mechanical systems to condition 
the exhibit cases for relative humidity control, 
the museum chose the latter. It uses Keepsafe 
systems, a microclimate equipment placed 
near the display module. Even rough estimates 
indicate that the savings are significant (see 
below).
 Modeled annual HVAC costs, including 
cooling, heating, fans, and pumps. The grey 
portion represents temperature control, the 
blue portion represents humidification. Using 
dedicated HVACs for the exhibit cases results 
in $13,420/year financial savings and 60,573 
kWh/year energy savings, as compared to 
conditioning the whole gallery to meet relative 
humidity requirements.
 By decoupling the gallery and exhibit case 
conditions, the museum focuses on localized 
control of special artifacts. The museum reports 
that the Keepsafe system has been consistent, 
reliable, and primarily only requires monitoring 
of the water levels. The solution respects 
the fabric of the historic building, which is 
challenged with humidification in the winter, and 
allows the museum to display objects that would 
otherwise be too sensitive for display.

Collection Care and Lower Carbon
“The conservation profession melds art with science to preserve our cultural heritage for the future. 
Maintaining long-term preservation strategies, including implementing critical environmental solutions, 
with the guidance of conservation and preservation professionals, protect valued collections as well 
as the buildings in which they are housed,” notes Eryl Wentworth, Executive Director of the American 
Institute for Conservation.
 The detrimental effects of uncontrolled relative humidity on museum collections are well known, 
including mold outbreaks, pest activity, metal corrosion, flaking paint, and cracks in wood, among the 
more visible signs. In storage spaces, museums can sustainably manage environmental conditions in a 
number of ways, from specially constructed Passive House buildings to low-energy mechanical system 
operation. In traveling exhibits, however, current loan requirements typically allow for very little 
flexibility in relative humidity, and the tighter the control, the more energy expenditure required.
 This is where microclimates can be of great use. A microclimate is any space within a larger one 
where conditions differ. In this case, it means creating a space around objects on display with the 
relative humidity parameters required for the safe display of objects, allowing for better preservation 
conditions at lower energy costs. When well-sealed, exhibit cases act as a buffer against fluctuations 
in relative humidity in the larger exhibit area. The museum can then relax ambient conditions in the 
exhibit area itself to meet the lower-energy threshold of visitor and staff comfort.
 Two recent examples, at the National Nordic Museum and the USS Constitution Museum, 
demonstrate how microclimates can be an effective solution.
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Looking Ahead
Both of these examples—using desiccants or a dedicated mechanical system to control relative 
humidity—focused on creating microclimates within exhibit cases to provide appropriate conditions 
for objects on display, rather than controlling large volumes of space. Decoupling the display of 
objects or collections with the larger gallery space can result in high energy savings. A quality building 
envelope could further these goals. Whether it is through the cases themselves, the use of desiccants, or 
small dedicated active units, microclimates have proven to be a more cost-effective and green way to 
provide safe environmental conditions for museum exhibits.

Opportunities for museums today and tomorrow
Centuries-old cultural institutions can also last well into the future. Longevity in museums can translate 
to a higher cumulative carbon footprint, so, considering that museums are designed for a long service 
life, “Design, Build, Operate Green” seems to be more important now than ever before.
 Benchmarking in existing museums and tracking performance is an imperative. In new construction, 
the greenest design strategies could be embraced: minimizing embodied carbon while inspiring the 
community to think of the future as waste-, energy- and water-positive.
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