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QUICK TIPS 

(--THIS SECTION DOES NOT PRINT--) 
 

This PowerPoint template requires basic 

PowerPoint (version 2007 or newer) skills. Below is 

a list of commonly asked questions specific to this 

template.  

If you are using an older version of PowerPoint 

some template features may not work properly. 

 

Using the template 
 

Verifying the quality of your graphics 

Go to the VIEW menu and click on ZOOM to set 

your preferred magnification. This template is at 

100% the size of the final poster. All text and 

graphics will be printed at 100% their size. To see 

what your poster will look like when printed, set 

the zoom to 100% and evaluate the quality of all 

your graphics before you submit your poster for 

printing. 

 

Using the placeholders 

To add text to this template click inside a 

placeholder and type in or paste your text. To 

move a placeholder, click on it once (to select it), 

place your cursor on its frame and your cursor will 

change to this symbol:         Then, click once and 

drag it to its new location where you can resize it 

as needed. Additional placeholders can be found 

on the left side of this template. 

 

Modifying the layout 

This template has four 

different column layouts.  

Right-click your mouse 

on the background and  

click on “Layout” to see  

the layout options. 

The columns in the provided layouts are fixed and 

cannot be moved but advanced users can modify 

any layout by going to VIEW and then SLIDE 

MASTER. 

 

Importing text and graphics from external 

sources 

TEXT: Paste or type your text into a pre-existing 

placeholder or drag in a new placeholder from the 

left side of the template. Move it anywhere as 

needed. 

PHOTOS: Drag in a picture placeholder, size it 

first, click in it and insert a photo from the menu. 

TABLES: You can copy and paste a table from an 

external document onto this poster template. To 

adjust  the way the text fits within the cells of a 

table that has been pasted, right-click on the 

table, click FORMAT SHAPE  then click on TEXT 

BOX and change the INTERNAL MARGIN values to 

0.25 

 

Modifying the color scheme 

To change the color scheme of this template go to 

the “Design” menu and click on “Colors”. You can 

choose from the provide color combinations or 

you can create your own. 

 

 
 

 

 

 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 

This PowerPoint 2007 template produces a 

36”x48” professional  poster. It will save you 

valuable time placing titles, subtitles, text, and 

graphics.  

 

Use it to create your presentation. Then send it to 

PosterPresentations.com for premium quality, 

same day affordable printing. 

 

We provide a series of online tutorials that will 

guide you through the poster design process and 

answer your poster production questions.  

 

View our online tutorials at: 

 http://bit.ly/Poster_creation_help  

(copy and paste the link into your web browser). 

 

For assistance and to order your printed poster 

call PosterPresentations.com at 

1.866.649.3004 

 

 

Object Placeholders 

 
Use the placeholders provided below to add new 

elements to your poster: Drag a placeholder onto 

the poster area, size it, and click it to edit. 

 

Section Header placeholder 

Move this preformatted section header 

placeholder to the poster area to add another 

section header. Use section headers to separate 

topics or concepts within your presentation.  

 

 

 

Text placeholder 

Move this preformatted text placeholder to the 

poster to add a new body of text. 

 

 

 

 

Picture placeholder 

Move this graphic placeholder onto your poster, 

size it first, and then click it to add a picture to 

the poster. 
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Introduction  

Goals 

Results 

Impact Methodology Used Categories Ecosystem Service Category 

Cumulative Energy Demand All Provisioning 

Cumulative Exergy Demand All, minus minerals Provisioning 

Ecosystem Damage Potential All Regulating / Supporting 

Ecological Footprint Total Land Use Regulating / Supporting 

Tools for the Redution and Assessment 

of Chemical and Other Environmental 

Impacts (TRACI) 

Eutrophication, Ecotoxicity, 

Acidification 

Regulating / Supporting 

Environmental Design of Industrial 

Products (EDIP) 

Eutrophication, Ecotoxicity, 

Acidification, Photochemical 

Ozone Formation (vegetation) 

Regulating / Supporting 

Impact Methodology Used Categories Ecosystem Service Category 

Cumulative Energy Demand All Provisioning 

Cumulative Exergy Demand All, minus minerals Provisioning 

Ecosystem Damage Potential All Regulating / Supporting 

Ecological Footprint Total Land Use Regulating / Supporting 

Tools for the Redution and Assessment 

of Chemical and Other Environmental 

Impacts (TRACI) 

Eutrophication, Ecotoxicity, 

Acidification 

Regulating / Supporting 

Environmental Design of Industrial 

Products (EDIP) 

Eutrophication, Ecotoxicity, 

Acidification, Photochemical 

Ozone Formation (vegetation) 

Regulating / Supporting 

Impact Methodology Ecosystem Service Category 

Cumulative Energy Demand Provisioning 

Cumulative Exergy Demand Provisioning 

Ecosystem Damage Potential Regulating / Supporting 

Ecological Footprint Regulating / Supporting 

TRACI Regulating / Supporting 

EDIP Regulating / Supporting 
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1) To do exploratory research on including ecosystem 

service indicators into Life Cycle Assessment (LCA) 

in order to quantify large-scale ecosystem service 

impacts of human activities 

2) To spatially locate the manufacturing processes 

and associated environmental impacts 

3) To perform a case study on the buildings in 

Maricopa County 

 

Janet L. Reyna1, Matt D. Bartos1, Mikhail V. Chester2 

Ecosystem services are crucial to sustaining human 

existence, yet are generally poorly accounted for in 

urban sustainability assessments. More comprehensive, 

transparent, and robust methods are necessary for 

holistic understanding of urban technosphere and 

ecosphere systems, including their interfaces. 

Ecosystem services are often indirectly gained from 

the natural environment, so the linkages between 

human activity and declining in ecosystem services are 

not always well understood. Including ecosystem 

services in life cycle assessment (LCA) is an important 

step to provide rigorous environmental impact 

accounting to decision makers.  

Future Work 

2) Spatial Disaggregation 

• For major raw materials, annual production of 

Arizona is catalogued annually 1950 to Present 

• Arizona material production is compared to 

material consumption each year within 

construction industry 

• Materials with the majority of production outside 

of the state for a given year are designated 

“remote”  

• Manufacturing ecosystem service impacts of 

“remote” materials are likely to occur outside to 

Arizona.   

Maricopa Assessor Database 
 

Building Size 
Building Location 

Athena Impact Estimator 
 

Building Material Inventories 
16 Building Prototypes 

ecoInvent v. 2.2 
 

LCA Database 
Material Impacts 

Impact Methodologies and Ecosystem Service Coverage 
Multiple impact methodologies were used from the ecoInvent database to give a 
range of impact categories. Samples from the EDIP Acidification are presented 
below.  All of the methodologies except for TRACI are Europe-specific 
methodologies, and must be cautiously interpreted for the United States due to 
differences in processes and ecosystems. Lack of spatial resolution in the 
databases is a challenge to including ecosystem service vectors  Here they’ve 
been mapped to the most closely related category of ecosystem services 

• In-depth evaluation on the importance of location 

on environmental impacts from building activities 

• Increasing spatial resolution of supply chain 

tracking, tagging both US regions and  

international countries of origin 

Methodology 

0.0

0.5

1.0

1.5

2.0

1950 1960 1970 1980 1990 2000
M

at
e

ri
al

 U
se

 (
1

0
9
 k

g)
 

Annual Major Material Use for Maricopa County Building Stock 

Steel Wood Concrete Steel + Wood + Concrete

Remote Wood Sourcing 

• Increasing wood 

consumption in the 

construction industry 

has triggered 

increasingly remote 

supply chains over 

time.   

• For wood, sourcing has 

likely  shifted from 

within Arizona to out-

of-state sources 

• Impacts of material 

production have also 

shifted across political 

boundaries and 

ecological regimes 

• Understanding and 

managing impacts is 

more complex with 

these remote supply 

chains 
0

50

100

150

200

250

300

350

400

450

1950 1960 1970 1980 1990 2000

W
o

o
d

 S
o

u
rc

in
g 

(1
0

6
 k

g)
 

Remote

Local

1) Prototype Creation 

• Athena Building 

Estimator is used to 

build prototype 

material inventories 

• EcoInvent Database 

version 2.2 material 

processes are joined 

with the prototypes 

to determine impacts 

• The impacts are 

normalized by land 

area 

• The normalized 

factors are joined 

with the Maricopa 

County assessor data 
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Wood Material Sourcing (1950-2000) 
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Cement Material Sourcing (2001-2010) 

Results 

This work was supported by the 

NSF through: 
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Acidification mapping for a portion of the Phoenix building infrastructure.   

This map shows the total amount of acidification triggered by the 

construction of a building.  Raw material extraction and manufacturing for 

many building components occur outside of Phoenix, so the triggered 

acidification could be in In the case of remote supply chains the actual 

acidification could have outside Maricopa County boundaries 

Material Use in Building Infrastructure by Year 

Annual material usage for the construction of buildings has steadily increased over time with the expanding population of Phoenix. The 

three main materials by mass observed in the building stock were: steel, wood, and concrete.   

Counter-Example: 

Cement 

• Cement has 

continually been 

sourced locally 

• Currently only 1% 

of Arizona cement 

production is used 

for building 

construction 

• Material sourcing 

varies with 

natural resource 

availability and 

economic factors 

Remote   

Local 

Local 
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