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Purpose of Research

Self-assessments for organizations, 
especially public gardens and public green 
spaces, to measure benefits to the 
surrounding community

• Environmental impact

• Social impact

• Economic impact



Overview

• Importance of assessments

• State of the Industry Survey

• Review of decision-support tools

• Analysis and case studies of decision-
support tools

• Recommended tools



Importance of Assessments





Why Monetize?

• Allocate public investments to conserve, protect, 
and restore the natural environment

• Opportunity Costs – Justify decisions in terms of 
benefits to environment

• Fiscal accountability

• Comparison of benefits of programs and projects

• Public support/Donor support

• Understandable – It makes sense to us



Excuses! Excuses!
Why Administrators Do Not Conduct Assessments
(Dodd & Jones, 2010)

Lack of capacity and skilled staff

Limited funding

Lack of workforce diversity

Lack of evidence of impact on visitors

Public gardens have never had to consider their public role

Inwardly-focused

Entrenchment

Limited motivation; reluctance to be leaders of controversial 
issues







State of the Industry Survey of Public Gardens



State of the Industry Survey of Public Gardens
Objective:

• To determine the occurrences of environmental, social, and 
economic impact assessments in public gardens



Survey Questionnaire

Survey length: 48 questions
• 20-25 minutes to complete

Number of respondents: 84 
• 12% response rate

• Confidence Level = 95% 

• Confidence Interval = +/- 10.0

States represented: 31 and DC



Typical Respondent

• From garden with large budget 
(>$2 million) (49.3%)

• 501(c)(3) Nonprofit status (60%)

• Located in urban area (47%)

• Garden established in 1980s (18%)

• <50 employees (59%)

• 100+ volunteers (55%)

• 100+ acres in physical size (54%)

• 50,000+ visitors annually (67%)
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Under 18
15%

18-34
18%

35-54
24%

55-70
31%

Over 70
11%

Estimated Average Age Distribution (in Years) Among 
Public Garden Respondents (n = 49)
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Review of Decision-support Tools



Review of Decision-support Tools

Objective:

• To describe and evaluate the potential 
usefulness of decision-support tools for 
public gardens and other horticulturally-
related organizations to assess their 
environmental, social, and economic impacts 
on their surrounding communities



Environmental Social Economic

Air quality Activity level Economic activity

Biodiversity Bicycle friendliness Maintenance

Carbon (incl. sequestration) Cultural/social activities/impact Property value

Coastal aspects Food production/security

Ecosystem impact Health benefits

Energy use Litter

Forecasting Pedestrian friendliness

Green infrastructure Recreation

Greenhouse gas emissions Scenic quality

Land use Transportation

Marine/aquatic

Noise

Pollination

Recycling/waste reduction

Risk

Sediment retention

Stormwater management

Tree benefits

Water

Water harvesting

Variables



Environmental
81.7%

Social 
37.8%

Economic
34.1%

Percentage of Valuation Tools Assessing Certain 
Variables 



Grouping 1: 
Lifestyle and Community Aesthetics

Variables

• Activity level

• Bicycle friendliness

• Health benefits

• Litter 

• Pedestrian friendliness

• Recreation

• Scenic quality

Decision-support Tools
• Accelerator Lite and Pro
• Environmental Assessment of Public 

Recreation Spaces 
• InVEST
• Neighborhood Quality of Life Survey
• Parks and Recreation Areas Self-Report 

Survey
• STAR
• System for Observing Physical Activity 

and Recreation in Natural Areas
• Walk Score Professional



Grouping 2:
Economic Impact of Green Infrastructure on Ecosystem Services

Variables

• Forecasting

• Green infrastructure

• Stormwater management

• Tree benefits

• Water

• Economic activity

Decision-support Tools

• Ecological Footprint Calculator

• Green Infrastructure Flexible Model

• Green Roof Energy Calculator

• Green Values Stormwater Management Calculator

• InVEST

• i-Tree

• Landuse Evolution and Impact Assessment Model

• Lifecycle Cost Analysis

• Long-term Hydrologic Impact Analysis Tool

• Low Impact Development Rapid Assessment

• National Stormwater Calculator

• STAR

• The Value of Green Infrastructure

• Watershed Management Optimization Support Tool



Grouping 3:
Impact of Trees and Pest Issues on Property Values

Variables

• Risk

• Tree benefits

• Property value

Decision-support Tools

• Green Values Stormwater 
Management Calculator

• i-Tree

• National Tree Benefit Calculator



Grouping 4:
Aquatic Habitat and Erosion Issues

Variables

• Biodiversity

• Coastal aspects

• Marine/aquatic 
systems

• Sediment retention

Decision-support Tools

• Aquatox

• InVEST

• i-Tree

• The Value of Green Infrastructure



Grouping 5:
Economic Impact of Cultural Activities on the Ecosystem, 
Habitat, and Lifestyles

Variables

• Biodiversity

• Ecosystem impact

• Water

• Active living

• Cultural/social 
activities/impact

• Health benefits

• Economic activity

Decision-support Tools

• Accelerator Lite and Pro

• Building for Environmental and Economic 
Sustainability

• Ecological Footprint Calculator

• Forest Vegetation Simulator

• InVEST

• i-Tree

• Landuse Evolution and Impact Assessment 
Model

• STAR

• The Value of Green Infrastructure

• Watershed Management Optimization Support 
Tool



Grouping 6:
Energy and Recycling Impacts on the Environment

Variables

• Air quality

• Carbon

• Energy use

• Greenhouse gas emissions

• Recycling/waste reduction

Decision-support Tools
• Avoided Emissions and Generation  

Tool

• Building for Environmental and 
Economic Sustainability

• Carbon Footprint Calculator

• CO-Benefits Risk Assessment Health 
Impacts Screening and Mapping Tool

• COMET-Farm, -Energy, and -Planner 
Tools

• Ecological Footprint Calculator

• Electronics Environmental Benefits 
Calculator

• EnviroCalculator

• Forest Vegetation Simulator

• Green Values Stormwater  
Management Calculator

• Greenhouse Gas Equivalencies 
Calculator

• InVEST

• i-Tree

• Managing and Transforming Waste 
Streams Tool

• MyEnvironment

• National Tree Benefit Calculator

• Paper Calculator

• PV Watts Calculator

• Recycled Content Tool

• Recycling and Reusing Landscape 
Waste Cost Calculator

• Regency Lighting Energy Savings 
Calculator

• STAR

• Sustainable Facilities Cost-Effective 
Upgrades Tool

• The Value of Green Infrastructure

• Waste Reduction Model



Analysis and Case Studies of Decision-support Tools



Analysis and Case Studies of Decision-support 
Tools

How do valuation tools perform in 
analyzing public horticultural 
spaces?

How fully are environmental, social, 
and economic benefits and impacts 
assessed?



Analysis and Case Studies of Decision-support 
Tools

The objectives of the case studies were to: 

• determine an economic value of environmental and social benefits provided by the 
parks

• determine the amount of time required to understand and implement the decision-
support tools 

• determine the skillset and level of knowledge required for the decision-support tools

• determine the quantifiability, credibility, replicability, flexibility, and affordability of 
the decision-support tools

• provide recommendations for the use of decision-support tools



Case Study Sites



Evaluative Criteria
• Quantification and uncertainty

• Time requirements

• Capacity for independent application

• Level of development and documentation

• Scalability

• Generalizability

• Nonmonetary and cultural perspectives

• Other insights



Tool Quantifiable, 

approach to 

uncertainty

Time 

requirements

Capacity for 

independent 

application

Level of 

development & 

documentation

Scalability Generalizability Nonmonetary 

& cultural 

perspectives

Other Insights

Accelerator Lite Qualitative Medium Yes Fully developed 

and 

documented

N/A High No valuation 

component

Mostly used for training in 

sustainable development 

programs

Accelerator Pro Qualitative N/A Yes Fully developed 

and 

documented

N/A High No valuation 

component

Mostly used for training in 

sustainable development 

programs; consultative 

support provided by 

developer for a fee

Aquatox v3.1 Quantitative, 

uncertainty 

through 

varying inputs

N/A Yes Fully developed 

and 

documented

Watershed 

scale

High Biophysical 

values, can be 

monetized

Extensive knowledge of 

aquatic ecosystems required

Automated Geospatial 

Watershed Assessment (AGWA)

Qualitative & 

quantitative

N/A Yes, assuming 

user has 

access to 

ArcGIS

Fully developed 

and 

documented

Watershed 

scale

High Biophysical 

values, can be 

monetized

Designed for use by experts 

in hydrology

AVoided Emissions and 

GeneRation Tool (AVERT)

Quantitative Medium Yes Fully developed 

and 

documented

Landscape 

scale

Place-specific Biophysical 

values, can be 

monetized

Available as web-based tool 

or downloadable 

spreadsheet

Better Assessment Science 

Integrating Point and Nonpoint 

Sources (BASINS) v4.1

Qualitative & 

quantitative

N/A Yes Fully developed 

and 

documented

Watershed 

scale

Place-specific Biophysical 

values, can be 

monetized

Can be used in conjunction 

with Aquatox, SWMM, 

WASP, and other EPA tools



Tool evaluated Estimated person-hours per location Information provided Additional Comments

Pilot study With data archive

Accelerator Litea 10.0-15.0 2.0-3.0 Manuals about each module and 

PowerPoint presentations explaining 

the concepts of the  Accelerator 

program

Length of time to study the program manuals and prepare 

training materials will vary; once the initial training 

program has been developed, the amount of time to 

prepare the materials will decrease

AVoided Emissions and GeneRation Tool (AVERT) 1.0 0.5 Spatially explicit outputs If required data is readily available, time could be reduced

Bicycle Level of Service (BLOS) and Pedestrian Level of 

Service (PLOS)

0.5 0.5 Qualitative outputs Very easy to use, but knowledge of roadway 

measurements required

Bikeability Checklist 1.5 1.5 Qualitative review Time required for field data collection

Carbon Footprint Calculatora 0.5 0.5 Qualitative and quantitative outputs Minimal time requirement

COMET-Farm 2.0-3.0 1.0-1.5 Spatially explicit outputs Data collection and understanding how the tool operates 

consumes greatest amount of time

COMET-Energy Tool 0.5 0.5 Quantitative outputs Minimal time requirement if data is available

COMET-Planner Tool 0.5 0.5 Quantitative outputs Minimal time requirement

Construction Carbon Calculator 1.0-1.5 1.0 Quantitative outputs Information collection about building structure size and 

composition consume greatest amount of time

Decking Cost Calculator 1.0-1.5 2.0 Quantitative outputs Economic information needed about current decking 

materials to keep calculator up-to-date since the tool is 

no longer updated by the EPA

Ecological Footprint Calculator 0.5 0.5 Qualitative and quantitative outputs Minimal time requirement

aTool was initially evaluated by the Scholars Program team, but was not included in the case studies due to being deemed inappropriate for purposes of the case studies.





Greenhouse Gas Equivalencies Calculator



Housing + Transportation Affordability Index
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Bee Creek Veterans Wolf Pen Creek
• Housing Costs % Income: 45%

• Annual GHG/HH: 6.13 Tonnes

• Compact Neighborhood Score (0-10): 8.7

• Job Access Score (0-10): 4.1

• Employment Mix Index (0-100): 91

• All Transit Performance Score (0-10): 2.7

• Transit Connectivity Index (0-100): 1

• Median HH Income: $25,212

• Average Monthly Housing Cost: $696

• % Owner Occupied Housing/% Renter: 10/90

• Housing Costs % Income: 96%

• Annual GHG/HH: 9.88 Tonnes

• Compact Neighborhood Score (0-10): 3.9

• Job Access Score (0-10): 0.3

• Employment Mix Index (0-100): 86

• All Transit Performance Score (0-10): 0.7

• Transit Connectivity Index (0-100): 0

• Median HH Income: $73,611

• Monthly Housing Cost: $2,168

• % Owner Occupied Housing/% Renter: 53/47

• Housing Costs % Income: 50%

• Annual GHG/HH: 6.60 Tonnes

• Compact Neighborhood Score (0-10): 8.7

• Job Access Score (0-10): 2.8

• Employment Mix Index (0-100): 91

• All Transit Performance Score (0-10): 2.4

• Transit Connectivity Index (0-100): 1

• Median HH Income: $16,875

• Monthly Housing Cost: $863

• % Owner Occupied Housing/% Renter: 2/98



Green Values Stormwater Management Calculator
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National Stormwater Calculator



National Stormwater Calculator



Recycling & Reusing Landscape Waste Calculator

• Assumptions:
• 60 cu yds green waste annually

• 10 cu yds compost used annually over 10 years

• 10 cu yds mulch used annually over 10 years

• 1,000 lin ft lumber removed annually

• 500 lin ft lumber used per year

• 1,000 bricks removed annually

• 500 bricks used annually

• 1 ton concrete waste annually

• 1 ton asphalt waste annually

• Recycling cost: $15.00 per unit



Recycling & Reusing Landscape Waste Calculator



Recycling & Reusing Landscape Waste Calculator



Recycling & Reusing Landscape Waste Calculator



Volunteer Value Audit

Volunteer role/title
Number of 

volunteers
Equivalent paid job

Hourly 

wage

Total 

weekly 

hours

Total 

weeks 

worked 

annually

Hours worked 

annually (total 

weekly hours x 

total weeks 

worked annually)

Annual value 

(hourly wage x 

hours worked 

annually)

Volunteer 408 Recreation Assistant $8.00 4 1 4 $13,056.00

$0.00

$0.00

TOTAL: 408 $8.00 4 1 4 $13,056.00

Volunteer role/title
Number of 

volunteers
Equivalent paid job Hourly wage

Total weekly 

hours

Total weeks 

worked 

annually

Hours worked 

annually (total 

weekly hours x total 

weeks worked 

annually)

Annual value 

(hourly wage x 

hours worked 

annually)

Volunteer (Glow-in-the-

Dark) 135 Recreation Assistant $8.00 4 1 4 $4,320.00

Volunteer (Trick or Treat 

at Werewolf Creek 188 Recreation Assistant $8.00 4 1 4 $6,016.00

0 $0.00

TOTAL: 323 $16.00 8 2 8 $10,336.00

Central Park

Wolf Pen Creek Park

Volunteer role/title
Number of 

volunteers
Equivalent paid job

Hourly 

wage

Total 

weekly 

hours

Total 

weeks 

worked 

annually

Hours worked 

annually (total 

weekly hours x 

total weeks 

worked annually)

Annual value 

(hourly wage x 

hours worked 

annually)

Volunteer 277 Recreation Assistant $8.00 4 1 4 $8,864.00

0 $0.00

0 $0.00

TOTAL: 277 $8.00 4 1 4 $8,864.00

Volunteer role/title
Number of 

volunteers
Equivalent paid job Hourly wage

Total weekly 

hours

Total weeks 

worked 

annually

Hours worked 

annually (total 

weekly hours x total 

weeks worked 

annually)

Annual value 

(hourly wage x 

hours worked 

annually)

Volunteer  244 Recreation Assistant $8.00 4 1 4 $7,808.00

0 $0.00

0 $0.00

TOTAL: 244 $8.00 4 1 4 $7,808.00

Games of Texas

Senior Games



Residential Environment Assessment Score
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Municipalities

ClearPath

Landuse Evolution and Impact Assessment

STAR Community Rating System

The Value of Green Infrastructure

Hydrology and Water Quality

Aquatox

Automated Geospatial Watershed Assessment

Better Assessment Science Integrating Point and Nonpoint Sources

Bioaccumulation and Aquatic System Simulator

Integrated Valuation of Ecosystem Services and Tradeoffs

Soil-Plant-Air-Water Model

Storm Water Management Model

Visualizing Ecosystem Land Management Assessments

Water Quality Analysis Simulation

Watershed Optimization Support Tool

Stormwater Management/Green 
Infrastructure Assessment

Green Values Stormwater Management Calculator

Low Impact Development Rapid Assessment

National Stormwater Calculator

Solar Energy

PV Watts Calculator

Building and Office Footprints

Construction Carbon Calculator

Electronic Environmental Benefits Calculator

Energy Star Cash Flow Opportunity Calculator

Environmental Benefits Calculator by NEWMOA

Green Cleaning Pollution Prevention Calculator

Office Emissions Calculator

Paper Calculator

Regency Lighting Energy Savings Calculator

Sustainable Facilities Cost-Effective Upgrades Tool

Recommended 
Tools

Overall Recommended Tool

i-Tree

Community Gardens and Micro-
Producers

Vegetable Garden Value Calculator

Plant Population Assessment

Universal Floristic Quality Assessment Calculator

Landscape Practices

Decking cost Calculator

Green Roof Energy Calculator

National Tree Benefit Calculator

Recycling and Reusing Landscape Waste Cost Calculator

Resource Conserving Landscaping Cost Calculator

WaterSense Water Budget Tool

Bicycling and Pedestrian Aspects

Bikeability Checklist

Microscale Audit of Pedestrian Streetscapes

Pedestrian Environmental Quality Index

Walkability Checklist

Energy and Greenhouse Gas Assessment

Avoided Emissions And Generation Tool

Building for Environmental and Economic Sustainability

Carbon Footprint Calculator

EnergyPlus

Greenhouse Gas Equivalencies Calculator

Local Greenhouse Gas Inventory Tool

Park Conditions and Activities

Environmental Assessment of Public Recreation Spaces Tool

Neighborhood Quality of Life Survey

Parks and Recreation Self-Report Survey

Residential Environment Assessment Tool

System for Observing Physical Activity and Recreation in 
Natural Areas

Targeted Program Development

Housing + Transportation Affordability Index



Overall Recommended Tool



radiotimes.com



Summary

Not many impact assessments are conducted by public gardens

Impact assessments can potentially address greatest challenges

Impact assessments need to be conducted on a regular basis

No magic tool does everything

Do not replace in-depth assessments

Provide perspective for estimated environmental and socioeconomic impacts



Thank You!
Contact Information:

Gerald Burgner, Texas A&M University, Department of Horticultural Sciences

Email: gsburgner@tamu.edu


