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Exploring Nature, Health, Ecosystems and Sustainability

‘emoﬁon regulation and cognmve function

‘Dinalzenstark The effects of family-based nature activities
Univ. lllinois on family relationships

Dongying Li Access to nature and psychological health:
Univ. lllinois The geography of children




Outline:

urban greening & human health
research review

economic valuation

who should care?




Outline:

urban greening & human health
research review

economic valuation

who should care?




Local Economics

Trees in Cities are MOt grown and managed for products that can be bought
and 30k on markaets, Dt they do provide many Intangible services and
functions! This artiche serves two purposes. First, it imtroduces valuation
methods that are used 10 Convert intangbie benefits to dollar sums, 4
Then, & shows how sonmarket valuations can support locsl decision-
making.

Fast Facts

* The presence of larger trees in yards and 05 street trees can add
from 3% o 15% to home values tAroughout feighberhoods.

* Averaging the market effect of street trees on af house values across
Poctiand, Oregon yieids a total value of $1.35 Bdlion, petentially

InCreasing annudl property Lax revenues $15.3 mition.”

® A study found 7% higher rental rates for commercial off'ces having
high quaity lsndscapes.**

e Shoppers daim that they will spend 99 t0 12% more for goods and

services in cantryd Dusiness districts having high qualty tree
"

COnoDy

* Shoppers indicate that they will travel greater distance and a longer
teme to visR & datrict having high Quaiity trees, and spend more time
there once they arrve. ™
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Human Health Benefits Across the Life Cycle
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Urban Forests and Newborns eoss

the urban natural environment and °
pregnancy outcomes . . .

10% increase In tree-canopy cover
within 50m of a house

= lower number of low weight births
(1.42 per 1000 births)

Donovan et al., Health & Place, 2011; similar studies in
Lithuania, Vancouver B.C., Munich, Tel Aviv Israel, Spain




Hygiene Hypothesis

e presence of soil bacteria in body,
Mycobacterium vaccae = increased seratonin

e may alleviate depression
e dirt or Prozac?

Lowry et al. 2007. Neuroscience




Eat Dirt!

immune
function
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Shinrin-yoku Forest Bathing

e extended forest walks
e reduced ‘fight or flight’ nervous system activity
o lower cortisol — a stress indicator
e Increased immune function
o lower pulse rate & blood pressure
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Elders: mobility & social connections b




Alzheimer’s Disease & Dementia

Provide wander gardens &
horticulture therapy

e 10.5% reduction in amount of
medications used in dementia
facility

e 30% fewer falls, accompanied
by a reduction in fall severity !

Detweiler et al. 2009. American Journal of
Alzheimer’s Disease and Other Dementias

www.rph.org/eden.html
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Green Cities: Good Health
www.greenhealth.washington.edu

Sponsors:
USDA Forest Service, U&CF Program
University of Washington ~

NGO partners

thanks!

to U of WA students:
Katrina Flora

Mary Ann Rozance

Sarah Krueger

research review & summaries
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Hartig, T., R. Mitchell, S. de Vries, and H. Frumkin. 2014. Nature and Health.
Annual Review of Public Health 35, 1: 207-228.



Restorative, Healing Nature
not only beyond the city!
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Green Cities: Good Health > 3,800 article database | se

Step 1: Evidence screening

Safe Streets &
Social Ties
Cnme & Fear s
Land Uses s
Work & Learning &
Place Attachment & Meaming
Livable Citses &
Perception & Preference |

Community Economics =
Wellness & Phyuology
Community Building |
Reduced Risk = s
Healing & Therapy & s
Mental Health & Function S
Lifecycle & Gender s
Active Living s

Culture & Equity s

0% % a% 6% s
% distribution of entire database

“ Unknown

“ 1970y
1980s

“ 19905
2000-2009
2010-2014

10% 1% 14%



Elements of Economic Valuation
Step 1: Screen Benefits Research

W
W
W

nat are the benefits?
N0 experiences nature and gets benefits?

nat is the green condition or situation that

provides benefits?

Scale of value question (i.e., community,
province/state, nation)

What are the costs/income gained/lost
associated with these benefits?



Valuation Strategies
Step 2: Benefits Transfer and Value

factor income

avoided or replacement cost

burden of iliness

hedonic pricing

stated preference/contingent valuation

revealed preference (e.g., travel cost)
quality adjusted life years
benefit/cost



Valuation Sources

Step 3: Benefits Focus for Valuation

Benefit =

Metro Nature”

Outcome®

Newborn Birth Weight*

increased tree canopy cover *
near mothers' homes*

fewer small for -
gestational age babies*

Attention Deficit

Hyperactivity Disorder”

greener play areas vs built
outdoor or indoor settings*

reduced symptoms -
potentially reducing medication™ |

School Performance*

green views from classrooms and
cafeteria”

reduced dropout rate - -
average annual income*

Crime Reduction®”

trees and lawn in outdoor
~_common areas”

reduced violent and non-violent
incidence and costs™

Cardiovascular Disease~

presence of residential tree
__canopy”

" Alzheimer's Disease*

wander garden in care facility=

" reduced medications for bé_tients=; ‘

reduced incidence or severity of
cardiovascular disease”




000
0000
. . ®0o0
Potential Annual Cost Savings and Increased 02
Income Associated with Human Health and °
Well-being Benefits Derived from Metro Nature
Benefit (geographic scope) ' Minimum | Maximum
| L (9) () .
Newborn Health (US.) | 5.3 53
Attention Deficit Hyperactivity Disorder (US.) | 3835 | 1917.7
Schools (U.S.) | 204 12629 |
Crime (U.S.) | 3406 899.4 |
Cardiovascular Disease (UK, US) - 1,220.0 1,220.0
Alzheimer’'s Disease (U.S.) | 7246 1,449.2
A 2,6944 | 67545

Millions of U.S. Dollars (2012)

!
»

Wolf, K.L., M.K. Measells, S.C. Grado, A.S.T. Robbins. 2015. Economic values of
metro nature health benefits: A life course approach. Urban Forestry and Urban

Greening.



Change in % Population on s

Relative Change in Prevalence (%)
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ADHD Treatments oo
2001 - 2010

0-19 20-44 45-64 65+

B Male B Female

America’s State of Mind, Medco Health Solutions, Inc



] o000
% of Americans Ages 20-44 eeco
on ADHD Meds oo
2001 - 2010

-~ Male ~@-Female

America’s State of Mind, Medco Health Solutions, Inc



ADHD and nature contact o
e 17 childrenaged 7-12 with
diagnosed ADHD
e 20-minute guided
walks
e Park

e Neighborhood

e Downtown
e Pre-walkpuzzles

Post-walk cognitive test

Faber Taylor & Kuo. 2009.
Journal of Attention Disorders

Mean score DSB

Park Neighborhood Downtown




ADHD and nature contact 43

e 96 childrenaged 7-12
diagnosed ADD or ADHD

e Parents gave postactivity e ]
attentional functioning %]
ratings (PAAF) — mean PAAF rating >0 §
4 measures: 3.4
e (an’t stay focused on unappealing 3.2 - Q {’
tasks (homework or chores)

same as usuval 3 - - v y— "

b
e C(Can’t complete tasks Indoors  Built Green

Qutdoor Qutdoor

e Can’t listen and follow directions

e FEasily distracted

Faber Taylor. 2001. Environment & Behavior
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Determinants of Public Health



- 3,800 physicians and scientists
+ 50,900 allied staff
- over $500 million a year on research
- ranked No. 1 on lists of "Best Hospitals”
- about 1,318,300 different patients in 2015



credit: American Planning Association
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Biophilic Design :: buildings 43

Nl

integrated
nature and
architecture

credit: Progressive Times



The Nature
Conservancy

Puget Sound
Conservation

February 2016
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