BEES Online Tutorial

Welcome to BEES Online. BEES Online helps you select environmentally-preferred, cost-
effective building products using a science-based, standards-driven performance rating system.

To select environmentally-preferred, cost-effective building products, follow three main steps:

1. Set your study parameters to customize key assumptions

2. Select the alternative building products for comparison. BEES Online results
may be computed once alternatives are selected.

3. View the BEES Online results to compare the overall, environmental, and
economic performance scores for your alternatives.

1.0 Setting Parameters

From the BEES Online home page click on Analyze Building Products. The Analysis
Parameters page opens, as shown in Figure 1.1. You will set your study parameters on this page.

BEES Online uses importance weights to combine environmental and economic performance
measures into a single performance score. If you prefer not to weight the environmental and
economic performance measures, select the “no weighting” option. In this case, BEES Online
will compute and display only disaggregated performance results.

Assuming you have chosen to weight BEES Online results, you are asked to select your relative
importance weights for the environmental impact categories included in the BEES Online
environmental performance score: Global Warming, Acidification, Eutrophication, Fossil Fuel
Depletion, Indoor Air Quality, Habitat Alteration, Water Intake, Criteria Air Pollutants, Smog,
Ecological Toxicity, Ozone Depletion, and Human Health. You are presented with four sets of
alternative weights. You may choose to define your own set of weights or to select a built-in
weight set derived from an EPA Science Advisory Board study, judgments by a BEES
Stakeholder Panel, or a set of equal weights.® Click on the View Predefined Weights link to
display the impact category weights for the three pre-defined weight sets, as shown in Figure 1.2.
If you select the user-defined weight set, you will be asked to enter weights for all impacts, as
shown in Figure 1.3. These weights must sum to 100. Next you are asked to enter your relative
importance weights for environmental versus economic performance. These values must sum to
100. Enter a value between 0 and 100 for environmental performance reflecting your percentage
weighting. For example, if environmental performance is all-important, enter a value of 100. The
corresponding economic importance weight is automatically computed.

! So that the set of equal weights would appropriately sum to 100, individual weights have been rounded up or
down. These arbitrary settings may be changed by using the user-defined weighting option.
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Figure 1.2 Viewing Impact Category Weights
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Figure 1.3 Entering User-Defined Weights

Next, enter the real (excluding inflation) discount rate for converting future building product
costs to their equivalent present value. All future costs are converted to their equivalent present
values when computing life-cycle costs. Life-cycle costs form the basis of the economic
performance scores. The higher the discount rate, the less important to you are future building
product costs; such as repair and replacement costs. The maximum value allowed is 20 %. A
discount rate of 20 % would value each dollar spent 50 years hence as only $0.0001 in present



value terms. The 2010 rate mandated by the U.S. Office of Management and Budget for most
long-term Federal projects, 2.7 %, is provided as a default value.?
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Figure 1.4 Selecting Building Element for BEES Online Analysis

2 U.S. Office of Management and Budget (OMB) Circular A-94, Guidelines and Discount Rates for Benefit-Cost
Analysis of Federal Programs, Washington, DC, October 27, 1992 and OMB Circular A-94, Appendix C,
Washington, DC, December 2009



1.1 Selecting Alternatives
Selecting product alternatives to compare is a two-step process.

1. Select the specific building element for which you want to compare
alternatives. Building elements are organized by functional use using the
hierarchical structure of the ASTM standard UNIFORMAT |1 classification
system: by Major Group Element, Group Element, and Individual Element.?
Click on the down arrows to display the complete lists of available choices at
each level of the hierarchy. For a listing BEES Online products included in
each building element, click View Product List.

BEES Online contains environmental and economic performance data for
over 230 products across a wide range of building elements including beams,
columns, roof sheathing, exterior wall finishes, wall insulation, framing, roof
coverings, partitions, ceiling finishes, interior wall finishes, floor coverings,
chairs, and parking lot paving. Press Next to proceed to the Select Product
Alternatives page.

¥ ASTM International, Standard Classification for Building Elements and Related Sitework--UNIFORMAT I,
ASTM Designation E1557-05, West Conshohocken, PA, 2005.
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Figure 1.5 Selecting Building Product Alternatives

2. Once you have selected the building element, you are presented with a page
listing product alternatives available for BEES Online scoring, such as in
Figure 1.5. Click on an alternative and then press the Select Alternative



button. After selecting each alternative, you will be able to enter the distance
required to transport the product from the manufacturing plant to your
building site. If the product is exclusively manufactured in another country
(e.g., linoleum flooring), this setting should reflect the transportation distance
from the U.S. distribution facility to your building site (transport to the
distribution facility has already been built into the BEES Online data).

Press the Compute button to calculate the BEES Online environmental and economic
performance results.

1.2 Viewing Results

Once you have set your study parameters, selected your product alternatives, and computed
BEES Online results, press the View Reports button to bring up the reporting page. By default,
the Economic Performance summary graph illustrated in Figure 1.6 is displayed. For all BEES
Online graphs, the larger the score, the worse the performance. Also, all BEES Online graphs are
stacked bar graphs, meaning the height of each bar represents a summary performance score
consisting of contributing scores represented as its stacked bars.

1. The Economic Performance summary graph displays the first cost, discounted
future costs and their sum, the life-cycle cost.

2. The Environmental Performance summary graph, shown in Figure 1.7,
displays the weighted environmental impact category scores and their sum,
the environmental performance score. Because this graph displays scores for
unit quantities of individual building products that have been normalized (i.e.,
placed on a common scale) by reference to total U.S. impacts, they appear as
very small numbers. For a primer on interpreting environmental performance
scores, refer to BEES Score Interpretation available from BEES Online Help.
If you chose not to weight, this graph is not available.

3. The Overall Performance summary graph, shown in Figure 1.8, displays the
weighted environmental and economic performance scores and their sum, the
overall performance score. If you chose not to weight, this graph is not
available.

BEES Online results are derived by using the BEES model to combine environmental and
economic performance data using your study parameters.

From the page for selecting BEES Online reports, you may choose to display detailed graphs
depicting results by life-cycle stage or by contributing flow for each environmental impact
category, and graphs depicting embodied energy performance. Figures 1.9 through 1.11 illustrate
each of these options. Print any BEES Online report by using your browser’s print feature.

Embodied Energy

While the environmental impacts from energy consumption and combustion are already
accounted for throughout the BEES Online results by environmental impact category, BEES
Online reports embodied energy results due to widespread interest in this measure. BEES Online
classifies and reports total embodied energy in two ways: (1) by fuel and feedstock energy and
(2) by fuel renewability.



The first classification system uses the energy accounting categories of fuel energy and feedstock
energy. Feedstock energy is the energy content of fuel resources extracted from the earth, while
fuel energy is the amount of energy that is released when fuels are burned. When fuel resources
such as petroleum and natural gas are used as material inputs (e.g., as feedstocks for the
manufacture of polystyrene resin), the energy value remains in the feedstock category. When
extracted fuel resources are transformed into fuels and burned for energy, however, most of the
feedstock energy is transformed into industrial process or transportation energy. This moves the
quantity of combustion energy from the feedstock category into the fuel category. Because less
than 100 % of the inherent energy value of extracted resources remains after fuel converting
processes and combustion, a small amount of energy remains in the feedstock category. In
general, biobased products and plastics will generate higher BEES Online feedstock energy
values because there is potential energy "embodied” in the system. A rubber tire, for example,
will have feedstock energy in the tire itself and fuel energy from its production. If, after use, the
tire is then sent to a cement kiln to recover its energy as a method of “disposing” of the used tire,
then that feedstock (potential) energy in the tire is converted to that amount of fuel by the cement
kiln. In this case, the feedstock energy in the tire has been converted to fuel energy.

Total embodied energy is also classified and reported using the energy accounting categories of
renewable energy and non-renewable energy. Energy derived from fossil fuels such as
petroleum, natural gas, and coal is classified as non-renewable while energy from all other
sources (hydropower, wind, nuclear, geothermal, biomass) is classified as renewable.
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Figure 1.6 Selecting BEES Online Reports
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Figure 1.7 Viewing BEES Online Environmental Performance Results
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Figure 1.8 Viewing BEES Online Overall Performance Results



Life Cycle Cost Analysis for Buildings and Building Products

BEES ...

Home Analysis Help
OSummary Graphs
@' Life-Cycle Stage Graphs
O Environmental Flow Graphs
O Embodied Energy
| Global Warming v

Global Warming

g CO2dunit

7000 -
6000 +
5000 -
@ 4000 -
8
@ 2000 4 -l 5. End of Life
- 4. Use
2000 + - 2. Transporiation
2. Manufacturin
1000 A 1+ i
+I} 1. Raw Materials
0
Linoleum MylonBrdim MNylonTile Terrazzo TileiGlass
Alternatives
Note: Lower values are better
Category Linoleum HylonBrdim HylonTile Terrazzo Tile/Glass
1. Raw Materiale 549.5843 55676270 4540.0944 2492 9625 1602.0258
2. Manufacturing 638.6637 321.4957 3758831 0.0000 766.5896
3. Transportation 43,1574 113.5873 202.4295 172.4351 211.5102
4 Use 0.0000 0.0000 0.0000 0.4483 0.0000
5. End of Life 0.0000 0.0000 0.0000 0.0000 0.0000
Sum 1331.4059 6002.7100 5208.2071 2665.8464 2580.1256

Figure 1.9 Viewing BEES Online Environmental Impact Category Performance Results by
Life-Cycle Stage
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Figure 1.10 Viewing BEES Online Environmental Impact Category Performance Results by
Flow
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Figure 1.11 Viewing BEES Online Embodied Energy Results
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