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by Paul Brunner and Ellen E. Jones

Green at the 
University

teaching green by being green

t he Live Design International conference (LDI) has offered programming focusing on greening theatre production 
for two years. Robert Usdin, owner of Showman Fabricators and one of the most active proponents of sustainability in 
theatre production, was tapped as the organizer for the first Green Day focus at LDI. The initial Green Day Conference in 
2009 was so successful that Usdin included two days of programming on the topic at the 2010 Conference in Las Vegas. 
LDI is a popular trade show for industry professionals, but it also attracts many educators and students.

Usdin realized that changing entertainment industry production practices requires participation from those 
teaching the next generation of designers and technicians. He asked three teaching professionals to participate in the 
2010 Green Day Think Tank session entitled “Green at the University: Teaching Green by Being Green.”

Indiana University scrap racks 
for sheet goods.
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Paul Brunner (Assistant Professor and Faculty Technical 
Director at Indiana University, Bloomington), Ellen E. Jones 
(Assistant Professor of Theatre and Faculty Designer at Bemidji 
State University in MN), and James McKernan (Assistant 
Professor and Faculty Technical Director at York University in 
Toronto, Canada) each presented different approaches to the 
problem of sustainability in academic theatre. Instead of simply 
repeating the mantra “Reduce, Reuse, Recycle,” these educators 
made significant changes in their academic programs to reduce 
the environmental impact of theatre production work.

Brunner’s research at Indiana University has focused on ef-
fective use of materials in scenic construction through the use of 
engineered wood products. He has also revis-
ited more traditional approaches to scenery 
construction. Realizing that there is no per-
fect material to meet all of the complex needs 
of scenery, he uses a balanced approach that 
actually recommends the wide use of wood 
over any other construction product. 

Jones’ work has a broader focus that 
includes both theatre operations and experimentation with 
materials as a designer. Her research into sustainability was 
initially motivated by the specific issues she found when she 
joined the Bemidji State University faculty. The theatre program 
needed to institute safer workplace practices and make facility 
upgrades to allow greater artistic achievement in designs. Both 
of those interests dovetailed with the desire to make the entire 
production program more environmentally friendly. 

McKernan’s work has moved outside the York University 
setting by building alliances with manufacturers to determine 
the most effective equipment choices to meet sustainability 
goals for his department. His work on joint symposia with 
manufacturers did not begin with a specific goal related to 
sustainable practices, but the results yielded opportunities 
for the York students and faculty to explore a range of 
options related to reducing carbon footprints. Results of these 
partnerships included the chance for York University to beta 
test prototypes of AC Lighting’s LED fixtures and use them in 
show rigs. 

One lesson from McKernan’s initiatives is the fact that 
the vendors and manufacturers who are ESTA and USITT 
members are a terrific resource for exploring sustainability 
in production. Educators who are overwhelmed by the 
possibilities may find trade-show floors the perfect place to 
begin research on the topic.

The 2010 LDI session, “Green at the University: 
Teaching Green by Being Green,” was designed to share the 
findings of each individual as well as to initiate discussion 
among conference attendees. The work at Indiana 
University and Bemidji State were rooted in the practice 
of design and construction and directly related to specific 
production work. This overview will deal with those 
projects. Professor McKernan will address his broader 
ranging work in a future article.

One surprise was how many similar choices were made 
in the name of sustainability at two very different academic 
institutions. Indiana University at Bloomington is the flagship of 
the Indiana University system and offers BA, BFA, MA, MFA, and 
PhD degrees. There are twenty-three full-time faculty members, 
each with a discipline-specific focus. In addition, several support 
staff professionals, adjuncts, and graduate assistants support this 
professional training program. Bemidji State University is a small 
regional university in northern Minnesota. The school offers a 
broad-based BA in theatre. Only two full-time faculty members, 
three part-time staff, and a number of undergraduate student 
employees support the production program there. 

BSU does not produce as many shows as IU, nor does 
it have the same goals as a BFA or MFA program. At larger 
institutions, there may be concerns that including sustainability 
in the design or production equation will compromise the 
integrity of the final product, or that a particular director or 
designer will be shortchanged in the name of greening the 
show. The smaller the program, the easier it is to reach a 
consensus on the balance of sustainable practices and artistic 
achievement. 

Being “greener” does not always require massive 
alterations to operations or enormous financial and human 
resources. Most of the well-documented efforts toward greening 
production have involved larger institutions or professional 
settings with greater divisions of labor and more resources than 
academic theatre programs with a liberal arts foundation. The 
LDI session highlighted the fact that small steps can be taken to 
improve overall sustainability, and that those small steps matter 
whatever the size of the operation.

Production at Indiana University, 
Bloomington 

A t Indiana University, the Department of Theatre 
and Drama is committed to improving overall sustainability. 
The current approach studies the scenic construction process, 
analyzing every aspect from conceptualization through strike 
and material reuse. The most tangible aspect of this study is 
an exploration of the materials commonly used to build stage 
scenery. A popular notion exists that cutting down a tree is 
inherently wrong or immoral. There is also an industry-wide 
assumption that theatre scenery construction is naturally 
wasteful and therefore bad for the environment. 

Theatre scenery is, however, a model of sustainable 

Being “greener” does not always require massive 
alterations to operations or enormous financial  
and human resources
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construction. There are practices common to academic 
and professional theatres that need improvement, but many 
lessons on environmental stewardship can be drawn from 
the scenic studios and stages of today as well as more tradi-
tional approaches from the past. 

Lessons from Scenic Traditions

t he term sustainability (a term derived from ecology 
studies) in a generic sense means something that is supportable, 
bearable, or enduring over the long term (Oxford 2010). Using 
this definition and an examination of past scenic traditions, a 
sustainable model develops.

Entire sets, multiple acts of operas, and productions of 
the Ring Cycle were built out of nothing more than one-by-
three pine, clout nails or wood screws, and yards of muslin 
fabric with animal glues and some whitening. Scenery was 
framed, covered, textured, repaired, and replaced for decades 
with nothing more than those few products on the shelf and a 
few recipes for textures. Little else was needed, or available, 
although a good stock of dry pigments and someone who knew 
how to use them was ideal. 

Although today it is unheard-of to wash a flat, this once-
prevalent method was practiced until the mid 1980s. The 
concept is now foreign to academic theatre programs and 
contemporary textbooks. Imagine that scenery construction 
begins with everyone scrubbing clean the paint from a flat 
back down to the raw muslin in preparation for applying 
new sizing and painting new scenery on the same flat. The 
supplies necessary to this process (dry pigment powder paints, 
hide or gelatin glue, and whiting) have been supplanted by 
ready-mixed water-based paints that are widely available. 
But the principle should not be dismissed as it represents a 
strong example of an exceedingly inexpensive and sustainable 
methodology for scenery deeply rooted in theatrical tradition. A 
modern audience enters the theatre with a sophisticated set of 
aesthetic expectations that these past scenic techniques may not 
meet. This, however, should not exclude the technique of non-
permanent paint binders and washing flats from consideration 
as a meaningful application of sustainable principles to modern 
scenery. Waste disposal issues may become the new issue to 
address, but this is just one of the many lessons that can be 
drawn out of traditional scenic techniques (Brockman 2011).

Theatre Sets: An Example

t heatrical traditions are rooted in efficiency, reuse, and 
low-cost solutions—all models for sustainability. The paradigm 
of dry pigment paints and washing flats leads directly to other 
examples that are deeply rooted in the construction of modern 
scenery. In fact, the green construction industry is already 
taking lessons from theatre as they implement two “new” ideas. 

First is designing rooms in four-foot multiples to accommodate 
standard-sized wallboard or plywood sheets. Second is the idea 
of designing and engineering structures to be recycle-friendly 
at the end of their lives by making the structure easier to 
disassemble, and either recycle the materials or reuse them in 
new buildings (Calif. Forest 2008). These two recommendations 
are ingrained in theatre today. It is commonplace to design and 
build scenery in four-foot increments to make the most efficient 
use of standard size sheets. Furthermore, it is commonplace for 
a scenery designer or technical director to carefully consider 
how scenery is constructed with the goal of increasing the 
amount of salvageable material during strike. 

That regional and academic theatres commonly practice 
these fundamental principles of scenery construction validates 
the assertion that the majority of scenery is already sustainable 
and conforms to green-construction ideals. The meticulous and 
efficient designer or technical director who practices prudent 
construction methods is likely to produce sustainable scenery. 

Scene designers and technical directors are expected 
to think outside the box in order to create unique and 
interesting environments for performances. Sustainability, 
however, tells theatre to look more carefully inside a box that 
already exists. Theatre often teaches the idea of devising new 
solutions to problems. Revisiting historic scenery methods, 
theatre can develop modern sustainable theatre techniques. 
For example, stage scenery is commonly built in a fashion that 
is both modular and temporary. The concept of buildings as 
temporary structures that can be systematically disassembled 
so the materials can be recycled or salvaged for reuse is also 
a relatively modern tactic for the building industry. Modular 
homes are one example. Theatre has employed these measures 
as common practice for decades, and even centuries. 

Sustainable Scenery at Indiana University

t he reuse of stock platforms, flats and walls, and slop 
paint is common to academic and regional theatre. The reuse 
of these stock items as scenic materials is rooted in financial 
incentives under the premise that reusing scenery elements 
from show to show reduces overall costs. The scenographic 
tradition of dry-pigment painting conforms to this concept. Just 
because the reuse of stock scenery is financialy motivated does 
not, however, discredit the end result that reusing platforms 
and other scenic elements represents a strong sustainable 
effort. Stock scenery is inherent in theatre, and, by continually 
improving and refining approaches to stock, the result is 
improved sustainable scenery. 

To draw the discussion towards some tangible techniques, 
the layout and management of a scenic studio plays an 
important, though often overlooked, role in the efficient use 
of materials. If a theatre endeavors to implement sustainable 
scenery ideals in its scenic studio and stage scenery, a place to 
start is by providing well-organized scrap wood storage. This 
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promotes efficient use of all materials. Organize a scrap rack 
by classifying materials according to type and by size to reduce 
the labor required to find appropriate material for a project. 
One result is an increased use of smaller pieces of material 
that might otherwise be discarded. By scheduling a few minutes 
each week to maintain and reorganize scrap racks, the result 
will be a heightened awareness of the contents and a fostering 
of workplace pride in the efficiency of reusing materials.

Wood is Good!

t he life cycle of wood and how it relates 
to scenery must be examined to understand 
why wood is a truly sustainable material. 
When combined with a blend of tradition-
al and modern scenery techniques, the use of wood-based 
products represents a sustainable approach to stage scenery. 
Products such as oriented strand board (OSB), plywood, me-
dium density fiberboard (MDF), and hardboard (masonite) 
use upwards of 94% of an entire tree, compared with 64% or 
less for sawn dressed lumber (Composite Panel 2010). This is 
a model of sustainability for stage scenery that emphasizes wood 
use through engineered wood products. It does not require new 
tools, nor does it require reinvention of scenery construction 
methods that are the fabric of the art form. Sustainable scenery 
can be implemented not through new tools or materials and 
not through exclusive use of steel, but by broadening the use of 
wood-based panel products and continuing the reasonable and 
efficient construction methods that for decades have been rou-
tine, tried, and trusted in the art form. 

Indiana University built a custom stage lift for its produc-
tion of Marat/Sade. Traditional wood construction methods 
were sought out to expedite construction and also to increase 
the reuse of materials once the show closed. Four 2x4 stud walls 
were built and skinned with 7/16˝ OSB and served as the primary 
structure for the stage lift.

The stud walls served many purposes. First, as an enclosure, 
the walls virtually eliminated pinch points. Second, they served 
the primary structural function of supporting the stage floor sur-
rounding the lift. Third, they served an additional structural pur-
pose as a mounting apparatus for the lift blocks and pneumatic 
floor locks. Steel framing was necessary for the custom lift line 
muling assembly, and the hydraulic ram was rented from Indiana 
Repertory Theatre. The wood served a vital structural purpose 
and was later reused. And, wood is more sustainable than steel.

Within the realm of modern scenery construction materials, 
wood is about as green as it gets (Calif. Forest 2008). Persuasive 
arguments suggest that it is best to cut down fewer trees, and further-
more that it is inherently bad to cut down trees., There is, however, 
a solid case to be made for wood construction materials. Wood is 
a versatile and sound material from an environmental standpoint. 
A snapshot of global wood usage reveals that solid wood products 
such as lumber, plywood, and other building materials account 

for only 15% (Moore 2010, 151). Of the remaining 85%, 55% 
is burned mainly for cooking and heating in tropical developing 
countries, and 30% is manufactured into pulp and paper prod-
ucts for printing, packaging, and sanitary uses. 

Theatre arts represent a small segment of that 15%, an ex-
tremely small portion of global wood use. This is not to suggest 
that theatre arts is inconsequential or above suspicion within 
global wood usage, but it demonstrates that the use of wood-
based materials in theatre contributes to an insignificant fraction 

Trap room view of a hydraulic stage lift built primarily of stud walls skinned with 7/16˝ OSB. Built in two 
days, all of the wood material was reclaimed for reuse after the production.

Indiana University’s stage lift, view of the muling frame.

24 s p r i n g  2 0 1 1 
theatre design & technology



Copyright 2011 United States Institute for Theatre Technology, Inc.

of global tree utilization. 
There are additional assumptions about wood and trees 

that deserve discussion. A common instinct is to view the 
burning of wood as harmful for the environment. Since there 
is no other all-natural 100%-renewable energy source, wood 
is a favorable fuel in the eyes of the Environmental Protection 
Agency (EPA). The EPA views burning wood as fuel as carbon 
neutral, and certification is available from the agency for 
high-efficiency wood-burning stoves. This is because trees 
naturally “filter” carbon dioxide (CO

2
) out of the air through 

photosynthesis, where the CO
2
 is converted to sugars as a 

building block for tree fibers. The carbon embodied within tree 
fibers is converted back to CO

2
 only when the tree is left to rot 

or is burnt. To complete the cycle of filtering CO
2
 out of the 

air, the carbon embodied in the fiber of trees is permanently 
removed from the atmosphere only when the tree is cut down 
(Moore 2010). In fact, cutting down a tree is the only natural 
way to permanently remove carbon from the air. This does not 
support the irresponsible cutting down of trees. But, cutting 
down trees sensibly is not bad for the environment and is, in 
fact, a critical step in sustainable forestry.

Modern forestry management and logging methods 
adhere closely to national and international forestry initiatives. 
Loggers receive precise instructions on what to cut—how 
many trees and what kind—and what to leave alone. Called a 
harvest prescription, these selective harvests choose trees of 
lower quality, and mature trees are cut only when they decline 
in health (Leavell 2001, 105). A carefully devised prescription 
is one of the principals of forest stewardship, but this process 
is also one of the chief contributors to the diminishing quality 
of lumber in the past thirty to forty years. When more trees are 
planted, the result is a renewable resource that provides more 
fuel, more construction material, and more pulp for global 
needs. No other single resource, including steel, aluminum, or 
plastics, provides all of these benefits.

Tree growth and planting exceeds harvests in all areas of 
North America, and the net annual growth rate of commercial 
forests exceeds both the prescribed harvest and losses due to 
natural events (insects, fire, and disease) by 27% (Leavell 2001, 
61). And about 70% of the original forest coverage in the United 
States still exists today. This is an astonishingly high percentage, 
especially when compared to most European countries which 
retain 15% or less. This discussion of American forestry and the 
sustainable use of trees only touches on some of the common 
misconceptions about wood construction material for scenery. 

Strike Up the Sustainability

I n the end, strike may be the most important aspect of 
material usage in stage scenery today. The extensive use of 
adhesives and the predominant use of pneumatic fasteners in 
modern scenery construction have a negative impact on sal-
vaging materials for reuse. If strike is an important aspect of 

this discussion, then sustainable scenery is a labor issue. Sal-
vaging material from scenery during strike is a labor intensive 
process. To study strike, a new project has recently begun at 
Indiana University that will observe and document strike opera-
tions at numerous venues. There are commonly held assump-
tions regarding the strike process, yet the topic is not covered 
in most stagecraft texts. Hopefully this investigation of overall 
operations will uncover methods to expedite the salvage pro-
cess and develop additional recommendations for sustainable 
scenery. Until the entire life cycle of stage scenery is decon-
structed, from tree sapling to strike, the story of sustainable 
scenery is unfinished. 

Sustainability at Bemidji State University

B emidji State University has three signature themes 
that guide both service and curriculum: environmental stew-
ardship is chief among them. The campus-wide commitment is 
so strong that the students voted in 2008 to increase their activity 
fee to include a green fee that funds the salary of a staff sustain-
ability officer. The theatre program’s initial goal was to improve 
health and safety practices. These improvements supported ef-
forts toward sustainability and linked the two initiatives

BSU’s two full-time theatre faculty members agreed to a 
philosophical change in production. The conceptualization pro-
cess for each show is still respected, and each show has a spe-
cific design that supports the style and content of the material. 
Instead of approaching every show design as a stand-alone event, 
however, the staff looks for ways to support the production while 
embracing the environmental principles of Reduce, Reuse, and 
Recycle. This perspective is now a part of the curriculum in aca-
demic courses as well as those that include practical production 
experience. It has only taken one semester for the students to 
embrace this philosophy and put it into practice themselves.

Early Initiatives

t he first step was culling existing inventory so everything 
that was stored could be kept in useable condition and be easily 
found. The decades-long philosophy of “You never know when 
you can use this” and a laudable sense of frugality had led to the 
practice of accepting any kind of donation of clothing and salvag-
ing construction materials of unknown origin and integrity. Like 
most other facilities, the BSU theatre program has limited storage 
space. Trying to keep everything made it almost impossible for 
the scene and costume shops to meet the general housekeeping 
standards articulated in OSHA standards or NFPA codes for fire 
safety. It also meant many items were soiled or damaged in stor-
age or were simply impossible to find when they might be useful 
in a production. 

While it can be difficult to convince people that the goal of 
greening the production program requires removing many items 
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from inventory, it is a necessary first step. In most state academic 
institutions there are strict guidelines that govern disposal of state 
resources, and BSU is no exception. Fortunately, the university’s 
inventory control officer, safety officer, and physical plant manage-
ment were willing to work with the theatre program to meet inven-
tory reduction goals and state mandates. Making use of existing 
state and campus programs made this process much easier. 

The philosophy of Reduce, Reuse, Recycle can be miscon-
strued, meaning scenic and decorative elements may be fabricat-
ed from existing objects or materials unsuitable to the actual goal 
instead of purchasing the correct materials, supplies, or tools to 
meet industry standards of construction. Goals of sustainability 
must be balanced by an acknowledgement of the needs for guar-
anteed structural integrity and the aesthetic standards of the de-
sign goals. The next step in the process was to instill this sense of 
balance in every project. 

Broad operational practices have been put into place. 
Whenever possible, scenic units are constructed in uniform 
sizes to facilitate reuse. Instead of using the most common 
construction techniques, technicians look for techniques that 
make it easier to store and reuse materials. For example, 
instead of making new stairs units with standard carriages that 
must be kept intact, the flat frame riser construction illustrated 
in Bill Raoul’s Stock Scenery Construction Handbook 
(Broadway Press, 1999), page 210, is now used. The steps can 
be disassembled, and components stored flat at the end of the 
show. Frames can be added or subtracted to make different 
size stair units from existing pieces.

Specialty scenic items are also constructed only after plan-
ning how to take them apart after the show so they can be reused 
in different configurations with different finishes. The units that 
served as forty-foot-long horizontal ceiling beams in The Cru-
cible were repainted and reconfigured for vertical wall timbers 
in the scenic design for Man of La Mancha. These same scenic 
elements were also repainted and reconfigured for use as archi-
tectural soffits above walls as part of the contemporary realistic 
kitchen set for the next production.

Specific Examples

E xperimentation with recycled and more sustainable 
materials has also been a part of the greening process. Man of 
La Mancha was actually designated as a laboratory production 
for this exploration. One concern for recycled paper fiber ma-
terials is the flame-retardant treatment. After 4,000 pounds of 
seating risers arrived in cardboard cases, recycling this pack-
ing material became a significant part of the La Mancha ex-
perimentation. In November 2009, Rosco’s line of FR treatment 
products changed, and a product to treat paper/cardboard fi-
ber products was added (see the Rosco website, www.rosco.
com, for more information).

Construction experimentation included testing the flam-
mability of the treated cardboard and then attempting to use 

it for curved facings, masking, decorative cutouts and even 
as a flat covering. Tests determined that no additional coat-
ings like Crystal Gel, Sculpt or Coat, or Flex Coat were needed 
to maintain the integrity of the cardboard when painted as 
long as the surface area was not enormous. Unfortunately, 
the cardboard was unsuccessful as a flat covering because 
of warping fibers over a large expanse. It worked beautifully 
in every other application, particularly masking facings and 
cutout facings where even a hard material would not have 

Flat frame carriages, like the ones described in Stock Scenery Construction Handbook by Bill Raoul. These 
replace conventional carriages and allow construction of any length run or straight or curved stairs.

A stack of 4´ by 8´ stock platforms that have been reused in countless stage sets.
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survived in storage. Almost twenty sheets of lauan plywood 
were saved by using the cardboard. 

Conversely, only the largest pieces of cardboard (almost 
4´ x 8´), worked for the aesthetic goals of the scenic design. 
Smaller pieces were impossible to join seamlessly on broad 
expanses. If the cardboard is not readily available to recycle, 
the technique probably saves few resources. A certain amount 
of the cardboard could not be used on a second show, but the 
same would have been true of irregularly shaped sweeps of luan 
or 1/4˝ plywood. Lumber (including 3/4˝ plywood) was still a 
part of the construction process where that kind of structural 
integrity was needed. 

The most significant result of this experiment was its 
impact on the theatre students. It initiated consideration of 

An example of cardboard facing on the well unit for Man of La Mancha at BSU.

Cardboard also provided a clean profile on the arch units for Man of La 
Mancha.

Man of La Mancha, produced at Bemidji State University. Scenic and costume designer, Ellen 
E. Jones; lighting designers, undergraduate students Ben Eng and Tom Skime. The curved 
steps use the flat frame carriages in figure 4. All facings except the one USC under the large 
window are made form cardboard. Photo by John Swartz, BSU photographer.

the larger impact of material choices for student designers and 
technicians. The design/tech students were proud of the results 
of the experimentation. The publicity connected with the proj-
ect also made students outside the design and technical area 
more conscious of all the possibilities to make more sustain-
able choices in related areas like container recycling and hard-
copy printing. 

Sustainability and Industrial Hygiene

P erhaps one of the greatest intersections of green-
ing the production process and safety falls in the industrial 
hygiene area. Common sense dictates that any material that 
exposes the people using it to a potential health hazard is also 
potentially damaging to the environment. The old-school phi-
losophy of technical production suggests that, if everyone in the 
shop wears personal-protection devices and uses mechanical 
guards on moving machinery, safety standards have been met. 
In fact, industrial hygienists now believe that personal protec-
tion devices are the least effective method of achieving a work 
environment safe from potential hazards. These devices only 
protect the person wearing them, a problem with anything that 
releases vapor and fumes. The human factor also plays a role 
in the level of protection. If the worker does not properly don, 
doff, and maintain the protective gear; it cannot provide com-
plete protection. A better choice is to try and reengineer the 
production process to eliminate the potential hazards for ev-
eryone. The term reengineering refers to replacing potentially 
toxic materials as well as making changes in machinery.

Wherever possible, potentially hazardous chemicals have 
been eliminated from the production process. For example, 
the BSU facilities did not include any kind of spray booth or 
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specialized ventilation equipment for use with coatings or 
solvents. Now only water-based coatings and paints are used 
in scenic art. Some existing scenic art products (e.g., Iddings 
Deep Colors, manufactured by Rosco) are low-VOC (volatile 
organic compounds) paints as well. The rule of thumb is that 
no product can be used as a colorant, coating, or sealer if it 
cannot be cleaned up with plain soap and water. Fumes from 
water-based paints are less problematic, excess paint doesn’t 
require hazardous materials disposal, and solvents aren’t 
needed for cleaning brushes.

The costume shop was also scrutinized. Since there is not 
appropriate ventilation for use of dye, spray adhesives, spray 
starches, or other propellants, these items 
were phased out. Eventually hair spray 
and makeup room cleaning materials with 
aerosol propellants will be phased out as 
well. Phosphate-based detergent, chlorine 
bleach, and commercial fabric softeners 
have been eliminated in the costume shop 
whenever possible. They have been replaced 
with organic soap nuts and oxygen-based bleaches. Baking soda 
and/or vinegar have replaced chemical fabric softeners when 
needed. Costume designers now look for fabrics that support 
their designs but can be laundered instead of dry cleaned.

Energy Savings

B SU’s original lighting equipment was part of the 
package purchased when the Bangsberg Performing Arts Cen-
ter opened in 1969, supplemented by smaller purchases of fix-
tures that were ten to twenty years old. Each of the almost 100 
lobby and house light fixtures used a 120-watt incandescent 
lamp. In 2008, an audit of the energy used by current theatre 
facility lighting was completed based on estimated annual us-
age and current equipment wattages. Since the main stage and 
black box theatre were part of a larger performing arts struc-
ture, there was no way to scientifically measure discreet energy 
usage separate from the music recital hall, offices, classrooms, 
art gallery, and other rooms in Bangsberg.

Theatre students and faculty joined students and staff 
from the BSU Sustainability Office as a grant writing team 
which was ultimately awarded a $20,000 grant from the 
Minnesota Pollution Control Agency to reduce the carbon 
footprint of several buildings on campus. Theatre focused 
on the Bangsberg Main Stage Theatre facility while the 
Sustainability Office worked on the part of the grant for two 
other buildings on campus. Between the grant itself and 
matching funds, approximately $35,000 was available to 
upgrade the lighting in the theatre facilities. Replacing older 
1000-watt conventional units with new Source Four units 
reduced energy usage significantly. 

Beta testing of some dimmable LED lamps manufactured 
by Earth LED for use in the lobby and house lights completed 

its second phase in December 2010. The 120-watt incandescent 
floods have been replaced with 15-watt LED direct-replacement 
lamps. A casual field test by a staff electrician indicated that the 
LED lamps consume approximately 10% of the power used by 
the conventional lamps. The color temperature and dimming 
properties have matched the older incandescent lamps’ per-
formance. While the dimmer profile for the house lights had to 
be rewritten on the lighting desk, these lamps now dim in and 
out beautifully. The lamps are sold through a U.S. distributor 
and manufactured overseas. A number of different lamps from 
myriad sources were tested in the space. This is the only LED 
direct replacement lamp that worked. 

The lamps are available in 15-, 30-, and 45-degree beam 
angles in the same housings and wattages. They are also avail-
able in a warm (3000K) and cool (6000K)color temperature. 
The warm color temperature matched the existing incandes-
cent lamps in early testing. A set of LED lamps in several beam 
angles to accommodate the change of distance from the house 
lights to the seats as the house slopes were selected for pur-
chase. All of the incandescent house and lobby lights have been 
replaced with the LED lamps. Direct energy use is significantly 
cut, and the lower temperature of the lamps has also reduced 
the need for climate control.

While none of the anticipated issues materialized during 
the LED house lights testing phase, two unexpected difficulties 
did arise. The house light fixtures were designed to have a 
person standing on the auditorium floor replace the lamp 
using a suction cup on a very long pole. The concrete risers 
for the seats in the house are too narrow for the use of a lift 
or scaffolding, and there is not an architectural structure to 
support an extension ladder safely. The LED lamps did not fit in 
the suction cup for the smooth incandescent lamps because of 
the irregularities in the heat sink on the edge. The LED lamps 
are also heavier than the conventional lamps. This makes them 
more difficult to control on the end of a 36´-long pole held 
vertically. Ultimately a commercially made basket was reshaped 
enough to accommodate the LED lamps.

The second problem was that the house light fixture cans 
are actually held in place by the screwed-in lamp. The shorter 
neck of the LED replacement lamps did not allow the lamp 
to thread through the can. After completing a show tech and 
run with a row of LED lamps in the fixtures with the outer can 
removed; it was determined that the controlled beam of the 
LED eliminated the need for the can. 

The same manufacturer also produced a prototype LED 
lamp for a beta test in the stair courtesy light fixtures. This smaller 

The lighting students are currently testing use  
of the widest angle PAR-38 LED lamps to light a 
translucent backdrop…
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lamp has been added to their inventory, and those units have been 
replaced as well. These lamps have been installed in the theatre 
house, and one is now in the BSU ghost light as well.

The BSU lighting inventory included a number of Century-
Strand (yes, Century-Strand) strip light fixtures designed to take 
incandescent lamps. The lighting students are currently testing 
use of the widest angle PAR-38 LED lamps to light a translucent 
backdrop in an upcoming production of A Midsummer Night’s 
Dream. Initial testing suggests that these lamps are an option 
for use in older striplight units that used incandescent bulbs, 
but more experimentation is needed.

Research Halted

I nitial changes have been significant, but there is still 
more work to be done finding solutions to greening pro-
duction. All of the achievements made at BSU were possible 
because everyone was willing to make changes and apply 
thoughtful consideration to the issue of sustainability in 
production. Like many other academic theatre programs, 
the faculty and students at BSU are concerned about safety 
and sustainability in theatre production. 

Unfortunately the research at Bemidji State University will 
be halted after the last show this season. On 24 January 2011, 
the new BSU President, Dr. Richard Hanson, announced that 

the theatre major will be eliminated from the university cur-
riculum as of May 2012. The theatre faculty will join their 
thirty plus colleagues whose faculty positions have been cut 
to meet budget shortfalls. 

Hopefully other academic programs at more finan-
cially stable universities and colleges will be inspired 
to carry on this experimentation and research. If newer 
technology and global awareness are going to reduce the 
environmental impact of theatre production in the future, 
those concepts must be supported both by educators and 
administrators.

Conclusion

t echnical production and theatrical design encompass 
so many varied components that suggestions for how to ad-
dress environmental concerns can never be streamlined into a 
simple checklist. Every institution has its own level of human, 
financial, and material resources. Different programs may have 
different educational missions that determine the specifics of 
process and final product. The LDI green session covered in 
this article was an opportunity for all three educators to share 
the choices they have made within the context of his or her 
programmatic demands and individual interests and areas of 
expertise. Sessions have also been a part of the last two USITT 
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Conference & Stage Expos and the most recent Association of 
Theatre in Higher Education (ATHE) national conference. 

Perhaps the most exciting aspect of these conference 
sessions has been the opportunity for both panelists and 
attendees to discuss their solutions and open the topic for 
discussion and debate. There is no single answer to how to 
make theatre a more sustainable industry. It is important for 
everyone to continue the exploration and share the workable 
solutions as we move forward in the twenty-first century. 
Perhaps the greatest victory is the knowledge that so many 
educators are working on the problem in their own way and 
engaging their students in exploration for the future. v
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