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INTRODUCTION
The built environment has signifi cant environmental 
impacts. In the United States, buildings use 38.9% 
of all energy consumption, produce 38% of the CO2 
emissions, and use 72% of electricity consump-
tions. The construction phase has impacts on land, 
waste production, and energy use, while the end of 
a building’s life produces more waste and potentially 
leaves behind hazardous land. But it is the use phase 
of buildings that have the highest impacts. Light-
ing, heating, and cooling energy costs for a building 
during its occupancy phase accounts for up to 90% 
of the building’s life cycle energy use (Kotaji et al., 
2003). But the built environment does not have to 
be such a detriment to the natural environment. A 
more sustainable construction alternative exists. 

Green buildings are a way to lessen the impacts 
of the built environment. Technologies exist that re-
duce the amount of resources and energy used by 
buildings. Vegetated roofs cool buildings, which re-
duces the energy use of the building (Santamouris 

et al., 2007), while improving the thermal envelope 
of buildings reduces the heating requirements and 
heating energy needs when compared to conven-
tional buildings (Hamada et al., 2003). One study 
conducted by the General Services Administration 
(GSA) (2008) examined 12 of their Leadership in 
Energy and Environmental Design (LEED) certi-
fi ed buildings and compared them to conventional 
buildings with the same use. They found that these 
buildings use less energy and perform better than 
the Commercial Buildings Energy Consumption 
Survey (CBECS) averages. A similar study found 
that LEED certifi ed commercial buildings perform 
an average of 24% better than the CBECS aver-
age and offi ce buildings perform 33% better than 
CBECS averages (Turner et al., 2007). 

Though these improvements to buildings can 
have an impressive change on how the built environ-
ment impacts the natural environment, there have 
been only a few studies on the role of the building 
occupants on maintaining and following the tenets 
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set by the building they work or live in. Many of the 
technologies employed in high performing buildings 
are controlled by the occupants. Individual heating 
controls, window shades, indoor air quality, and 
waste reduction policies are all affected by user be-
haviors. The GSA research team (2008) noticed that 
many of the buildings they examined had excellent 
recycling programs, but observed that occupants did 
not always follow them. One building had to reduce 
their recycling to just paper because occupants used 
recycling bins as trash receptacles. The report sug-
gests that although green policies and services are in 
place, these are only successful when they are pro-
moted. This supports the idea that occupants need 
to be educated and trained on behaviors that will 
ensure the success of the green building. 

Case Study 
Many industry leaders are taking the steps to build 
buildings that are more sustainable then the con-
ventional alternatives. The U.S. Green Building 
Council’s (USGBC) LEED Green Building Rat-
ing System provides a list of suggested technologies 
and strategies to follow to build green. “LEED is a 
third-party certifi cation program and the nationally 
accepted benchmark for the design, construction 
and operation of high performance green buildings” 
(U.S. Green Building Council, 2008). The Univer-
sity of Pittsburgh Medical Center (UPMC) is one 
of these industry leaders, as they have chosen to use 
the LEED Green Building Rating System to guide 
the design of the Children’s Hospital of Pittsburgh’s 
(CHP) new medical campus. 

The hopes for the new CHP building are to have 
an energy effi cient and low waste producing build-
ing. Specifi c LEED credits include: the site for the 
new building is located in a dense, urban area with 
nearby options for alternative transportation meth-
ods, the building uses smart systems for controlling 
room temperature based on occupancy and with 
individual thermal controls, low emitting materi-
als, such as paints, carpets, and composite wood 
products, are to be used, and a new paperless policy 
will be implemented along with improved waste re-
duction and recycling programs. Many of the steps 
taken to green the CHP campus are maintained by 
building occupants. Therefore it is necessary to train 
staff on the green initiatives UPMC is taking as well 

as how to work within this new green building in 
order to ensure its success. 

Learning Theory
As there are few studies related to the affect occu-
pants have on the success of green buildings, there 
is also little research on the success of training green 
building occupants, but there is a large amount of 
information on how people learn. According to 
Bransford (1999), a few factors infl uence the abil-
ity to transfer general information to new situations. 
First, a threshold of prior learning must be achieved. 
Learners must all be at a minimum level of back-
ground or prior knowledge in order to understand 
and effectively incorporate any new information. 
Second, time spent learning is not in and of itself 
a measure of learning. It is how the time is spent. 
The average adult has an attention span of 20 min-
utes (Pike, 2003). This means that information 
must be provided in short periods of time. Also, rel-
evant knowledge helps the learner to see beyond the 
information that is instructed on and put it into a 
bigger picture so that transfer may be made to new 
situations. 

Research supports focusing the subject matter for 
the learner. Once the subject matter is introduced, 
the “why” behind this new knowledge must be pro-
vided before the student can reach expertise and 
mastery of the new information (Donovan & Brans-
ford, 2005). Research since Bruner (1977) has found 
that educating on specifi c skills without clarifying 
their context and describing why it is important, 
will not succeed. These findings strongly suggest 
that a list of environmental rules and regulations 
should not be provided without the knowledge and 
information to help the learner understand why they 
are being asked to behave in this new way. However, 
most of this prior research examined student learn-
ers in classrooms and this study regards training in 
the workplace. 

Research into learning specifi cally in the work-
place is not too different from the research found 
on general learning. Billett (1996) conceptualized 
workplace learning as three forms: propositional 
(knowledge about), procedural (knowledge of how), 
and dispositional (values and attitudes). This sepa-
ration helps one to target the training type based on 
the intention of the actions and skills being trained. 
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Once the complexity of workplace concepts increase, 
the need for greater understanding also increases 
(Berryman, 1993). At the same time, learners do 
not simply make sense of knowledge separate from 
themselves. Information is processed and internal-
ized and meanings emerge from the combination of 
new knowledge and the learner’s interpretation of it. 

Purpose
Currently training materials are delivered to the staff 
of UPMC through computers in the form of Pow-
erPoint-style slide presentations. This study thus 
needed to use the same method for delivering the 
sustainability training. If the LEED credits and the 
associated new technologies and policies, totaling 
over 40 items, are to be the basis for the staff train-
ing, then there is a large amount of information to 
provide to the occupants of the new CHP building. 
Considering that this amount of information exceeds 
the average adult attention span, building owners 
must balance the necessary amount of training while 
providing a succinct, informative training. Therefore, 
the purpose of this study is to determine focused, yet 
effective information for sustainability training ma-
terials. The fi rst objective was to use a multi-criteria 
decision analysis (MCDA) approach to narrow sus-
tainability actions to a manageable training quantity 
while maintaining training quality that addresses ac-
tions that most impact building performance. The 
second objective was to test the results of the MCDA 
against what was currently being done by CHP staff 
to evaluate how to provide a meaningful training. 

METHODS 

Preparing the List of LEED Credits 
Before Analysis
The recipients of this training are the clinical staff 
of CHP. For this study, clinical staff refers to all 
employees that work with patients in a professional 
capacity, including doctors, nurses, administrators, 
etc. The goal of the training was to prepare employ-
ees for their move into a new LEED certifi ed build-
ing. Therefore, the training materials would focus 
on the LEED credits achieved by the new CHP 
building. This is a list of 41 initiatives.

To begin, an initial review of the LEED cred-
its to be achieved by CHP was made to eliminate 

those that did not fit the focus of the training. A 
list of all of the LEED credits achieved and policies 
proposed by the new CHP building was compiled. 
Each credit in the list was broken down into behav-
iors associated with the credit, feelings staff may 
have about doing the behavior, users affected, and 
training type. Feelings ranged from positive to nega-
tive opinions workers might have after changing 
their behavior to support the new green building. 
Users affected were labeled as Operations Staff, Pa-
tients, and/or Clinical Staff. The training type was 
described as Noticeable, Behavior, and/or Transfer, 
referring to the impact the credit and associated be-
haviors would have on their day-to-day behaviors. 
This initial review reduced the list by eliminating 
any credits that did not affect clinical staff, was 
implemented only during construction phase, and 
was only a noticeable training type. For example, 
one of the LEED credits achieved by the project was 
“monitor CO2.” This credit was described to have 
no associated actions and the only associated feel-
ings would be if something went wrong with the 
monitoring. All three users, Operations, Patients, 
and Clinical, are involved and the training type is 
Noticeable. Therefore, because this credit was only a 
Noticeable action, it was eliminated from the list of 
trainable credits. The fi nal list of credits appropriate 
for the training totaled 30.

Multi-Criteria Decision Analysis
A multi-criteria decision making (MCDM) process, 
specifically the decision matrix, was used in this 
study to minimize the quantity of training topics. 
MCDM allows a designer to evaluate concepts with 
respect to customer needs and other criteria. The po-
tentially subjective decisions are then quantifi ed into 
strengths and weaknesses of the concepts, which can 
be ranked, allowing one or more concepts to rise to 
the top (Ulrich & Eppinger, 2008). 

The decision matrix is a MCDM tool used for 
designing new products, creating software, or help-
ing to rank investment options. Originally designed 
by Stuart Pugh (1990), it was intended as a way to 
better design products. His book created a framework 
for a structured and methodical design process. He 
developed a matrix system that ranked alternatives 
on criteria that were important to the project. This 
provided each alternative with a score that allowed a 
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“winner” to emerge. This enables multi-dimensional 
decisions to have a distinct answer. 

A decision matrix is set up as a list of alterna-
tives and a number of different criteria by which to 
evaluate these options. Each criterion is evaluated as 
a weighted response. These weights are tallied and 
the options are then ranked. The evaluations are 
displayed as a grid. For example, the alternatives are 
listed in the fi rst column, with each alternative oc-
cupying its own row. Across the top of the matrix are 
the different criteria on which the alternatives will be 
evaluated (Table 1). Each criterion has options along 
which it is rated. To perform the analysis, each alter-
native is assigned a value under each criterion. These 
values are summed to give each alternative a score, 
which can then be ranked. 

Typically, brainstorming different alternatives be-
gins the process of setting up a decision matrix. It is 
important to involve the client in the creation of the 
list of criteria to ensure that not only are basic design 
criteria included, but also the user’s needs and expec-
tations. Each criterion will then receive a number of 
possible values and/or weights. For example, if decid-
ing what computer to buy, one expectation of the user 
would be to have an energy star certified monitor. 
Therefore a criterion would have the value of “is energy 
star certifi ed” or “isn’t energy star certifi ed.” In this 
case, “is energy star certifi ed” would receive a value of 
1 while “isn’t energy star certifi ed” would hold a value 
of 0. If this was the most important issue to the cli-
ent, then “is energy star certifi ed” could carry a higher 
weight, such as 2. Each alternative is then evaluated 
on the criteria and given corresponding values. These 
values are summed so that each alternative receives a 
score. Based on the scores the alternatives are ranked 
and the alternative with the highest score(s) are those 
which should be most considered. 

Focus Group to Evaluate Current 
CHP Behaviors
Once the focus of the training was determined using 
the decision matrix approach, information for the 

training needed to be gathered. The information 
would be a list of sustainable behaviors that staff 
could do to support the intentions of the new green 
building. Researchers gathered a list of 50 sustain-
able behaviors that offi ce and hospital workers could 
perform that matched the focus of the training. Be-
haviors were gathered from a number of resources 
that describe activities that reduce energy and waste 
in the workplace and hospital settings (California 
Integrated Waste Management Board, 1999, 2007). 
This list of behaviors was reduced by three consider-
ations: is this action performed often, is the decision 
to act made by the user, and is the alternative clearly 
worse? For example, one behavior in the original list 
was “turn down the brightness setting on your mon-
itor.” The fi rst question asked was if this was an ac-
tion that could be preformed often. The answer was 
yes, as most staff use computers daily. Next it was 
determined if the decision was up to the user. The 
answer was yes, as most workers have personal com-
puters, so how their personal workstation is set up 
is up to them. Finally the third question was asked; 
if the alternative is clearly worse. The alternative to 
turning down the brightness setting is comparable, 
as a higher brightness setting would use more en-
ergy. Therefore, because all answers were yes, this 
behavior was part of our fi nal list. The evaluation 
process reduced the initial list of 50 sustainable be-
haviors to 23. 

At this point, it was important to evaluate what 
CHP clinical staff members already know about 
these sustainable behaviors. It was necessary to de-
termine what they are currently doing, what they 
would be unwilling to do, and why, such that train-
ing materials could directly address these concerns. 
Therefore a focus group was conducted to determine 
the level of sustainable behaviors being done by 
CHP clinical staff. 

Participants for a focus group were recruited 
through the client. The focus group consisted of 6 
volunteers. All participants were female nurses, each 
from a different department within the hospital. 
The client suggested these focus group participants 
as they were responsible for training in their depart-
ment and were most likely to disseminate informa-
tion to other workers. While the focus group is small 
in size and does not represent all clinical staff, the 
client made the assumption that these staff mem-

TABLE 1. Sample set-up for a decision matrix.

Criterion 1 Criterion 2 TOTAL

Alternative 1 Valuex Valuey Score 1

Alternative 2 Valuez Valueq Score 2
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bers best represented the population of people who 
would receive the training. 

One of the participants has worked as clinical 
staff for one to fi ve years, one for fi ve to 10 years, 
and the remaining for more than 10 years. All of the 
participants spent time outside at least weekly. Most 
participants had not received training on recycling 
or other sustainable/green policies. One person men-
tioned receiving training on these topics from both 
UPMC and from some other unspecifi ed resource. 
Another person mentioned receiving information 
about recycling from her community. On average, 
the participants found the reduction of waste and 
energy consumption to be very important (an aver-
age rating of 4.5 out of 5).

Participants answered a number of questions re-
garding the 23 sustainable behaviors proposed. For 
each behavior, the participant was asked to answer if 
they were currently doing the behavior, willing to do 
it, or unlikely to perform a particular behavior. Also, 
participants were asked to rate their relative agree-
ment or disagreement about the behavior. Using a 
Likert Scale (Likert, 1932) from 1 to 5, with 1 rep-
resenting disagree and 5 representing agree, partici-
pants stated whether it was worth the effort, whether 
they had heard of it before, whether they knew how 
to implement the behavior, whether they thought 
it would help the environment, whether they knew 
how it would help the environment, whether it con-
f licted with other job requirements, and whether 
they had the authority to implement it. 

FINDINGS

Focusing Training From LEED Credits Using 
a Decision Matrix Approach
The list of 30 credits determined to be appropriate 
material for the training exceeded a manageable 
number of training topics. The decision matrix ap-
proach was used to objectively choose a focus for the 
training. Four general focus areas were important for 
the training: level of impact, users, transferability, 
and education. These issues arose from conversations 
with the client. UPMC had a number of reasons for 
attaining LEED status for the new building. At the 
forefront were energy use and waste management, as 
well as their associated operating costs. Also, it was 
decided to focus the training on only clinical staff at 

this stage, as operations staff receives separate train-
ing on building operations. Finally, an interest of re-
searchers was to examine the impact of the training 
on transfer of behaviors to non-work environments. 
Also, as to not overlap with topics that were the 
focus of current training efforts at UPMC, ongoing 
education efforts were examined. 

These four focus areas were subdivided into de-
tailed criteria. Within these criteria, a number of 
possible responses were assigned and with each a 
value, or score (Table 2). Stakeholders and research-
ers then gave each credit a value for each criteria 
listed. After the values were totaled, 11 credits had 
the top three scores of 11, 10, or 9 (out of a possible 
13). For example, one credit in the list was “selecting 
water-effi cient fi xtures and appliances,” the values 
for which are shown in Table 3. This credit received 
a score of 9, which means it was one of the 11 top 
credits from this decision matrix analysis. 

After this initial ranking was performed, re-
searchers found that a few of the criteria that were 
important to the client were not suitably represented. 
Therefore, weights were added to the corresponding 
responses. Three values were changed from the initial 
ranking shown in Table 2. For the “training already 
provided?” criterion, “no” was given a weighted value 
of 2. The researchers felt it was important to prevent 
staff from receiving repeated trainings, in order to 
strengthen the necessity of this training. For the “Po-
tential for cost savings” criterion, the values of long-
term payback and short-term payback were swapped, 
making “long-term payback” have a weighted value 
of 2 while “short-term payback” received a value of 
1. As the training is about environmental impact, it 
was important to put less emphasis on the economic 
impact and concentrate more on the environmental 
responsibility of the action. Finally, the “Is this ac-
tion/behavior easily transferred outside of building?” 
criterion was removed from the ranking. The client 
is concerned with the organization’s environmental 
stewardship in the community and this idea was in-
cluded in the training, but it was not a factor neces-
sary to consider in the decision matrix. Researchers 
adjusted the values for each credit in the list based on 
the weighted responses to criteria. Again, the credits 
with the top three scores (12, 11, or 10 out of a possi-
ble 14) were taken from this weighted ranking. This 
provided a fi nal list of 7 credits and initiatives. Again 
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the credit “selecting water-effi cient fi xtures and ap-
pliances” is used as an example, the values for which 
are shown in Table 4. With weights considered, this 
credit received a score of 8, which means it was not 
one of the 7 top credits considered for the focus of 
the training.

Second Decision Matrix to Focus Training
With this more focused list of LEED credits and 
initiatives taken by CHP as training topics, there 
was one fi nal issue that needed to be addressed. The 
client required that the training would concentrate 
on UPMC policies. Therefore, the top ranked cred-
its were evaluated to determine if there was UPMC 
policy in existence for these initiatives. One fi nal de-
cision matrix was used to score the 7 highest valued 
credits based on whether there was policy informa-
tion in place and if information in that policy had 
been provided to the research team. Table 5 shows the 
fi nal ranking scores. Based on these scores, the train-

ing material’s focus was to be on instituting a recy-
cling program for paper and plastic waste and proper 
computer usage as a means for energy savings. 

Results of the Focus Group
All participants of the focus group were already doing 
4 of the behaviors, each of these being in the waste 
reduction category Table 6. There were 10 behaviors 
that more than half the participants were willing to 
do. A number of behaviors were reportedly not done 
by participants. Most of these behaviors were energy 
reduction initiatives. There were 6 behaviors that at 
least one person said they would be unlikely to do, 
spanning the recycling and energy use categories. 
On average respondents believe it is worth the effort 
to perform the suggested behaviors, except for two 
energy saving behaviors, but it was determined from 
the discussion portion that these behaviors were not 
properly understood. Three of the four recycling 
suggestions had been heard of before by all of the 

TABLE 2. Criteria used for first decision matrix

Focus Areas Detailed Criteria Responses and Values

Level of Impact UPMC priority 0 = low or none
1 = medium 
2 = high

Level of Impact Percent of operating budget 0 = 0%
1 = 1%–30%
2 = 31%–60%
3 = 61%–100%

Level of Impact Potential for cost savings 0 = neutral 
1 = long payback
2 = short payback

Level of Impact Does this action impact building’s energy use? 0 = no
1 = yes

Level of Impact Users decision-making control 0 = no choice 
1 = choices affect building performance

Users Does this action affect clinical staff? 0 = no
1 = yes

Transferability Action/behavior easily transferred outside of building? 0 = no
1 = yes

Education Information availability 0 = nothing to teach 
1 = general “green” concepts
2 =  instruction on UPMC policies and 

procedures

Education Training already provided? 0 = yes
1 = no
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TABLE 3. Sample ranking of one credit without weights

Selecting water-efficient 
fixtures and appliances

UPMC priority 0 = low or none
1 = medium 
2 = high

2

Percent of operating budget 0 = 0%
1 = 1%–30%
2 = 31%–60%
3 = 61%–100%

1

Potential for cost savings 0 = neutral 
1 = long payback 
2 = short payback

2

Does this action impact building’s 
energy use?

0 = no
1 = yes

0

Users decision-making control 0 = no choice 
1 = choices affect building performance

0

Does this action affect clinical staff? 0 = no
1 = yes

1

Action/behavior easily transferred 
outside of building?

0 = no
1 = yes

1

Information availability 0 = nothing to teach 
1 = general “green” concepts
2 =  instruction on UPMC policies and 

procedures

1

Training already provided? 0 = yes
1 = no

1

TOTAL 9

respondents. The other suggested behaviors received 
scores that indicate that respondents had not heard 
of these behaviors before, except for a few that cor-
responded with specif ic UPMC policies. Focus 
group participants may have misinterpreted the re-
searchers’ intentions to understand the respondents’ 
knowledge of these behaviors as sustainable actions 
and assumed we were asking if these policies cur-
rently exist within their institution.

Several of the measures used to understand the 
reasons behind the responses were correlated, in-
dicating that some of the measures are evaluating 
the same thing. Based on a factor analysis, two 
factors were extracted: “It will help” and “I can do 
it”. Knowing that it will help the environment was 
related to both already doing and unwilling to do 
the behavior. Believing that one can do it was only 
related to currently doing the behavior.

After completing the survey, there was an infor-
mal discussion with participants. Questions were 
intended to clarify any confusion with the survey 
and determine the participants’ training expecta-
tions. Some of the suggested behaviors were foreign 
to the participants and thus confusing. Research-
ers recognized the need for clarifi cation and that 
all suggested actions could be new information to 
trainees. Participants mentioned that, as nurses, 
they would like information that describes the sta-
tistical impacts of the suggested behavior changes. 
Also, most of the waste reduction behaviors sug-
gested were currently being implemented. From 
our discussions and the results of the questionnaire 
it was apparent that the training should focus on 
energy reduction behaviors as these were less clear 
to participants and not currently being suggested 
to or practiced by staff members.  

JGB_V4N2_b06_steinberg.indd   181JGB_V4N2_b06_steinberg.indd   181 6/16/09   12:31:30 PM6/16/09   12:31:30 PM



182 Journal of Green Building

CONCLUSIONS
The breadth of information about the impact of 
conventional buildings and opportunities for green 
buildings to reduce these impacts could be over-
whelming to green building occupants. This study 

suggests a method for focusing the information pro-
vided in training materials and tests the outcomes 
with a focus group. The method for developing 
training presented in this study provided a process 
for reducing the quantity of information available 

TABLE 4. Sample ranking of one credit with weights

Selecting water-efficient 
fixtures and appliances

UPMC priority 0 = low or none
1 = medium 
2 = high

2

Percent of operating budget 0 = 0%
1 = 1%–30%
2 = 31%–60%
3 = 61%–100%

1

Potential for cost savings 0 = neutral 
1 = short payback 
2 = long payback

1

Does this action impact building’s 
energy use?

0 = no
1 = yes

0

Users decision-making control 0 = no choice 
1 = choices affect building performance

0

Does this action affect clinical staff? 0 = no
1 = yes

1

Information availability 0 = nothing to teach 
1 = general “green” concepts
2 = instruction on UPMC policies and 
procedures

1

Training already provided? 0 = yes
2 = no

2

TOTAL 8

TABLE 5. Ranking scores of second decision matrix

2 = received building/policy information 
1 = information available, not yet provided
0 = no building/policy information in place Rank

Lighting is controlled by digital system and is based on number of people using an area and their schedule. 1

Instituting a recycling program for paper and plastic waste. 2

Paperless policy—administrative uses 1

Environmentally-preferred purchasing—procurement of recycled paper, energy-efficient equipment, or other 
green products

0

Building Automation System keeps the climate within a specified range based on an occupancy schedule. 1

Maximize use of daylight and views. Energy savings if lights are dimmed during daylight hours. 1

Proper computer usage as a means for saving energy 2
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TABLE 6. Results of focus group survey
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Shorten Document size. 17% 0% 4.3 3.2 2.0 4.3 3.7 3.8 2.5

Minimize memo writing 33% 0% 4.3 2.8 2.5 4.3 4.3 4.0 2.7

Print Only the Pages You Need. 50% 0% 4.8 4.0 3.7 4.7 4.5 4.2 3.8

Don’t use a cover sheet for faxes 33% 17% 4.2 2.8 3.8 4.0 4.2 3.8 3.2

Proof documents on screen before 
printing.

67% 0% 4.5 3.7 3.7 4.2 4.0 4.2 4.0

Distribute memos electronically 100% 0% 5.0 5.0 5.0 5.0 5.0 5.0 4.3

Take steps to reduce unsolicited mail 17% 0% 4.3 3.7 3.3 4.5 4.5 4.0 3.0

R
eu

se

Reuse envelopes by placing a label 
over the old address.

50% 17% 4.2 3.7 3.8 4.0 3.8 4.0 3.5

Reuse file folders. 83% 17% 4.7 4.3 4.7 4.5 4.5 4.5 4.5

Reuse paper that has been printed only 
on one side.

17% 17% 4.2 4.2 4.2 4.7 4.5 4.3 3.8

Use reusable envelopes for interoffice 
mail.

100% 0% 5.0 5.0 5.0 5.0 4.8 5.0 4.7

Use outdated letterhead for in-house 
memos.

17% 0% 4.0 2.7 3.0 4.0 4.0 3.0 3.0

Shred newspapers and reuse for 
packaging.

0% 0% 4.7 3.5 3.0 4.5 4.5 4.7 2.8

Donate old trade journals or 
magazines.

17% 0% 4.5 3.5 3.3 4.5 4.3 4.5 3.3

R
ec

yc
le

Recycle paper 83% 0% 5.0 5.0 4.7 4.8 4.8 5.0 4.5

Recycle cardboard 17% 0% 4.7 3.5 3.5 4.7 4.7 4.7 3.3

Recycle aluminum cans 100% 0% 5.0 5.0 4.3 5.0 5.0 5.0 3.8

Recycle plastic bottles 100% 0% 5.0 5.0 4.3 5.0 5.0 5.0 3.8

En
er

g
y 

U
se

Use computer and monitor power 
management.

33% 0% 4.7 3.5 3.5 4.5 4.2 4.3 3.2

Don’t use a screen saver. 50% 0% 4.3 2.0 3.7 4.2 4.2 4.5 3.0

Turn down the brightness setting on 
your monitor.

0% 33% 3.5 2.7 3.5 3.2 3.2 3.8 3.8

Use a laptop instead of a desktop. 0% 0% 4.5 2.2 2.3 4.2 4.0 4.2 1.7

Close unused applications and turn off 
your monitor when not in use for more 
than an hour.

0% 17% 3.5 2.3 3.8 3.7 3.3 3.3 3.7
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about green building practices while simultaneously 
maximizing effectiveness of the training. This pro-
cess provides an objective means of focusing on the 
information important to the client and instructors. 

The decision matrix process minimized a list of 
over 40 LEED credits and initiatives achieved by the 
new CHP building to 2 main ideas: waste reduction 
and energy savings. A list of behaviors that would 
support theses focuses was developed and tested in a 
focus group to determine if staff were already doing 
these behaviors or if there was a need to train staff 
on waste reduction and energy saving behaviors. 

Results from the focus group supported that one of 
the focuses derived from the decision matrix, energy 
reduction, was new information to the focus group 
participants and was pertinent to their daily activities 
as clinical staff. Most of the energy reducing behav-
iors suggested to the focus group participants were not 
practiced and many of these suggestions were new in-
formation to participants. This supports the validity 
of the outcome of the decision matrix. Staff members 
were already doing many waste reduction activities, 
especially ones that the individual had the choice to 
make. Waste reduction activities were not practiced 
only when it was out of the control of the individual 
to act. Waste reduction is important to UPMC staff, 
as seen by their current actions, which supports the 
outcome of the decision matrix in determining the is-
sues that are most important to the client. 

The next step for this study is to develop the train-
ing, based on the outcomes of the decision matrix 
and focus group. With a fi nal focus of energy savings, 
the next step is to determine what type of informa-
tion and what quantity of information should be pre-
sented in the training. For example, do participants 
need a greater amount of global environmental infor-
mation to be willing to change their behaviors or will 
a list of desired sustainable behaviors inspire behavior 
change? Future research will also compare the ability 
of the training to infl uence occupants of conventional 
buildings to act in more sustainable manner. 

ACKNOWLEDGEMENTS
We acknowledge funding from the University of 
Pittsburgh’s Mascaro Center for Sustainable In-
novation, the Heinz Foundation, and University of 
Pittsburgh Medical Center. We also acknowledge 

the participation and support of Allison Robinson 
Director, Environmental Initiatives, University of 
Pittsburgh Medical Center.

REFERENCES
Berryman, S. E. (1993). Learning from the workplace. Review of 

Research in Education, 63, 343–401.
Billett, S. R. (1996). Developing conceptual knowledge in the 

workplace. In J. Stevenson (Ed.), Learning in the workplace: 
tourism and hospitality (pp. 204–228). Brisbane, Australia: 
Griffi th University, Centre for Learning and Work Research.

Bransford, J. D., Brown, A. L., & Cocking, R. R. (1999). How 
people learn: brain, mind, experience, and school. Washington, 
D.C.: National Academies Press.

Bruner, J. (1977). The process of education. Cambridge, MA: 
Harvard University Press.

California Integrated Waste Management Board. (1999). 
Waste Reduction Activities for Hospitals. Retrieved August, 
2008, from http://www.ciwmb.ca.gov/Publications/default.
asp?pubid=139

California Integrated Waste Management Board. (2007). Waste 
reduction ideas for offi ces. Retrieved August, 2008, from 
http://www.ciwmb.ca.gov/BizWaste/factsheets/Offi ces.htm

Donovan, M. S., & Bransford, J. D. (2005). How students learn: 
history, mathematics, and science in the classroom. Washington, 
D.C.: National Academies Press.

Hamada, Y., Nakamura, M., Ochifuji, K., Yokoyama, S., & 
Nagano, K. (2003). Development of a database of low energy 
homes around the world and analyses of their trends. Renew-
able Energy, 28(2), 321–328.

Kotaji, S., Schuurmans, A., & Edwards, S. (2003). Life-cycle 
assessment in building and construction: a state-of-the-art report, 
2003. Pensacoloa, FL: Society of Environmental Toxicology 
and Chemistry (SETAC).

Likert, R. (1932). “A Technique for the Measurement of Atti-
tudes”. Archives of Psychology, 140, 1–55.

Pike, R. W. (2003). Creative training techniques handbook: tips, 
tactics, and how-to’s for delivering effective training. Amherst, 
MA: Human Resource Development Press.

Pugh, S. (1990). Total design. Reading, MA: Addison-Wesley.
Santamouris, M., Pavlou, C., Doukas, P., Mihalakakou, G., 

Synnefa, A., Hatzibiros, A., et al. (2007). Investigating and 
analysing the energy and environmental performance of an 
experimental green roof system installed in a nursery school 
building in Athens, Greece. Energy, 32(9), 1781–1788.

Turner, C., Frankel, M., & Owens, B. (2007). The energy per-
formance of LEED buildings. Paper presented at the USGBC 
Greenbuild Conference 2007, Chicago, Illinois.

U.S. General Services Administration. (2008). Assessing green 
building performance: a post-occupancy evaluation of 12 GSA 
buildings. Washington DC: GSA Public Buildings Service.

U.S. Green Building Council. (2008). About USGBC. Retrieved 
December 8, 2008, from http://www.usgbc.org/DisplayPage.
aspx?CMSPageID=124.

Ulrich, K. T., & Eppinger, S. D. (2008). Product Design and 
Development. Boston: McGraw-Hill.

JGB_V4N2_b06_steinberg.indd   184JGB_V4N2_b06_steinberg.indd   184 6/16/09   12:31:30 PM6/16/09   12:31:30 PM



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Web Coated \050Ad\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


