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ECONOMIC BENEFITS

Ecologically Sustainable
Vegetation Management Practices on Roadside Rights-of-Way

Jeff Norcini
OecoHort, LLC & Wildflower Specialist, Florida Department of Transportation

Presenter
Presentation Notes
Before delving into economic benefits of utilizing sustainable vegetation management practices on roadside ROWS, with a focus on wildlife habitat, I will first provide some background info to give you some context to take into account when I talk about the economics.
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Presentation Notes
But first, I want to acknowledge the agencies, organizations, and folks that I have collaborated with.
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Les Harrison, an ag economist, who is a long time collaborator on economics issues related to roadside vegetation management and native wildflower seed production.






Rights-of-Way as Habitat WG Meeting – January 2016

http://www.dot.state.fl.us/projectmanagementoffice/wildflowers/

Presenter
Presentation Notes
I have been working with wildflowers and native grasses since the mid-90s. Most of my experience with roadside wildflowers and native grasses is with FDOT’s  wildflower program, a program that began in the mid 60s. Their wildflower program, along with county wildflower programs, are the main means by which wildlife habitat is created on roadside ROWs in Florida.



http://www.dot.state.fl.us/projectmanagementoffice/wildflowers/wildflowersmain.shtm
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FDOT Wildflower Mgt. Prog. Pocedure

Presenter
Presentation Notes
Since 2004, FDOT’s wildflower program has been implemented under their  Wildflower Management Program Procedure.

The original Procedure was revised in 2014, and that version is currently up for review and being revised again.

The multi-page Procedure prescribes the requirements and responsibilities for how FDOT is to carry out the wildflower program for it’s 12,000 plus miles on the State Hwy System.

Among the benefits of this program is increased wildlife habitat. 
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FDOT Wildflower Mgt. Prog. Pocedure

Currently being revised; will include recognition 
of value of the FDOT wildflower program

to pollinators

Presenter
Presentation Notes
In the upcoming revision of this Procedure,  the plan is to have the value of pollinators be officially recognized. The intent is to first get enacted a Wildflowers and Pollinator policy and have that official FDOT policy referenced in the revised version of this Procedure. The Wildflowers and Pollinator Policy will incorporate some of the language and intent of the recently enacted federal Bee Act.
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Presenter
Presentation Notes
The importance of roadside wildflowers among the people that I work directly with at FDOT is reduced maintenance costs with ecological aspects a close second, while the Florida Wildflower Foundation is the reverse. 
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Presenter
Presentation Notes
And while I  strongly concur with the importance of the ecological benefits, it was clear to me that from the very start of my focus on native wildflowers, positive economic impact was the underlying goal of my work, and continues to be.  
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Native wildflower 
research, education, 

and plantings

Florida’s only consistent 
source of funding for 

Florida’s native 
wildflower initiatives

FlaWildflowers.org

Presenter
Presentation Notes
One point about the Florida Wildflower Foundation, which I just mentioned.  They administer funds raised from the sale of Florida’s wildflower specialty license tag (as well as donations); funds are used used to support  research, education, and planting. All of which has had a very positive effect on the native wildflower movement in Florida, and is helping to facilitate an increase in pollinator habitat, including that on state and county roadsides.





http://www.flawildflowers.org/
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Wildflower Resolutions
• Conservation, 

preservation, and
planting of native 
wildflowers

• Reduced mowing
• Impt. to pollinators

of agric. crops
• Currently
 29 counties
 2 municipalities

Presenter
Presentation Notes
And one of their initiatives, adoption of county Wildflower Resolutions,  is enhancing their efforts to increase wildflower acreage on county roadsides, thereby increasing pollinator habitat. 
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Florida Roadside ROW Habitat 
Economically created via 
sustainable practices
• Reduced mowing overall
• Reduced/carefully timed 

mowing to preserve and 
increase density and 
expansion of:
 Naturally occurring 

wildflowers
 Native plant community 

remnants

Presenter
Presentation Notes
Moving on then to the  focus of this presentation, the economics of creating and expanding roadside habitat through sustainable vegetation management practices. And in addition, how a case for SVMPs  is being built in Florida. 

Although establishing plantings by seed occurs throughout the state, the most economical and ecologically sustainable method of creating wildlife/pollinator on Florida roadsides mainly is by an overall reduction in mowing…
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Florida Roadside ROW Habitat 
Economically created via 
sustainable practices
• Reduced mowing overall
• Reduced/carefully timed 

mowing to preserve and 
increase density and 
expansion of:
 Naturally occurring 

wildflowers
 Native plant community 

remnants

Presenter
Presentation Notes
… as well as by creating wildflower areas (which in Florida are the showy ones as well as native community remnants) by carefully timed, reduced mowing to increase the density of existing naturally occurring wildflowers and native grasses and to facilitate the expansion of these areas.
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Turfgrass vs Seeded Wildflowers
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Presenter
Presentation Notes
I first looked into the economics back in 2007, when Les Harrison (the ag economist I mentioned earlier) and I compared the costs of establishing and mowing turfgrass vs establishing and mowing wildflowers on 2-lane and 4-lane highways

We looked at 10 yr costs and included two types of wildflower seed: seed from large national suppliers, and seed derived from wild populations in Florida, and then increased and produced in Florida, which we referred to as ecotype seed. We presumed that Wildflower Areas established with ecotype seed would not require replanting but that Wildflower Areas established with seed from the large national producers probably would need to be replanted every 1-2 years (shown here are results from reseeding every 2 years).

For mowing, we presumed 7 mowings per year for turf, and for wildflowers 2 mowings per year.

As you can see from the graph, on 4-lane highways establishing wildflowers from seed cannot be justified based on cost. However, on 2-lane roadsides, mowing costs are much higher, and establishing Wildflower Areas at least with ecotype seed is justified based on cost.
--------------------------------------

Only costs considered were  establishment costs and mowing
Mowing: $20/acre for 4-lane hwy ROW; 7 times per year for turfgrass with large mowers
             : $83.16/acre for 2-lane hwy; 7 times per year with smaller mowers

Mowing – 2 times per year for wildflower areas

Establishment costs:
Commercial seed - $1230/acre; replant every other year; mow twice per year
Ecotype seed - $3200/acre; no reseeding; mow twice per year
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Reduced Mowing Pilot Study

I-10, Madison County, Florida

Jefferson
County border

1 mile

Normal mowing, rural I-10, District 2:
6X/yr in clear zone + full ROW in fall

Presenter
Presentation Notes
The next study I want to point out was a reduced mowing pilot study on I-10 in the Florida panhandle.

This segment of I-10 is in the western-most part of Maintenance District 2. The normal mowing regime for rural areas on I-10 in District 2 is about 7 cycles per year in the clear recovery zone (~32 ft from edge of pavement), with mowing starting in late March or early April, and ending with a fall cleanup mowing of the entire ROW in late October or early November.
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Florida Roadside ROW Habitat 
• Mowing limited to 10-15 ft

until fall cleanup mowing
• Extra median mowing 

added in 2012/2013
• Vegetation surveys
 Mar. – before 1st mow 
 Oct. – before cleanup

Presenter
Presentation Notes
Starting in 2009, mowing of the ROW, which included the median, was limited to a 10 to 15-ft strip of turf immediately adjacent to the shoulder until the fall cleanup mowing.
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Florida Roadside ROW Habitat 
• Mowing limited to 10-15 ft

until fall cleanup mowing
• Extra median mowing 

added in 2012/2013
• Vegetation surveys
 Mar. – before 1st mow 
 Oct. – before cleanup

Presenter
Presentation Notes
In 2012, this regime was modified to include an early summer mowing of the entire median because the abundant and tall vaseygrass was perceived as unsightly. Vaseygrass is a non-native bunchgrass.

Also, a couple of years included a wet-blade mowing of the 10- to 15-ft strip. (directed application of broadleaf herbicide via the mower blade)

Twice per year, in mid-March and again in mid-October before the fall cleanup mowing, vegetation was surveyed on the ROWs.

The main objectives of the survey were to:
- Document the presence and approximate extent of desirable and showy native wildflower and grass species, as well as nonnative species, especially those listed as undesirable by DOT’s Maintenance Rating Program standards.
- And secondly, suggest management practices for the predominant species in the clear zone. 

-----------------------------------------------
In addition, soil characteristics were recorded in fall 2012 and 2013 where Bidens alba was abundant. Bidens alba is commonly known as Spanish Needles or Beggarticks. This species is of special concern because anecdotal evidence suggests that it causes erosion. However, no erosion was noted in the pilot study, even where Bidens was dense. 
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Reduced Mowing Pilot Study

Results
• Mowing costs reduced $1000+; less in 2012/2013
• Species diversity much greater in limited mow area
 Limited mow area created seasonal wildlife 

habitat
• Aesthetics improved in the spring
• No detrimental effects on safety or erosion
• Normal highway operation not affected

Presenter
Presentation Notes
In the pilot study, mowing costs were reduced over $1000 for this 1-mile segment of I-10, but cost savings were less in 2012 and 2013 because of the added mowing of the median in the summer.

And in the limited mowing zone, species diversity clearly was greater (although not quantified) as was aesthetics in the spring.
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Reduced Mowing Pilot Study

March 18, 2011

Normal 
mowing 
regime

Reduced 
mowing 
regime

Presenter
Presentation Notes
This showy display of spring wildflowers clearly illustrates the line between the regular and limited mowing zones.

The main wildflowers were Lyrleaf Sage (Salvia lyrata) and Ohio Spiderwort (Tradescantia ohiensis), and I’ve noticed that honeybees are attracted to Spiderwort.
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Reduced Mowing Pilot Study
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Reduced Mowing Pilot Study

Results
• Mowing costs reduced $1000+; less in 2012/2013
• Species diversity much greater in limited mow area
 Limited mow area created seasonal wildlife 

habitat
• Aesthetics improved in the spring
• No detrimental effects on safety or erosion
• Normal highway operation not affected

Presenter
Presentation Notes
And finally, reduced mowing did not negatively impact safety or erosion, nor was there any negative impact on normal highway operation.
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Roadside Vegetation is an Asset
• Pollination and other services provided by insects
• Carbon sequestration
• Improved air quality
• Resistance to infestation by invasive species
• Runoff prevention
• Aesthetics
• Sense of place

* Human benefits derived from ecosystems or their functions

Roadside ROW Ecosystem Services*

Presenter
Presentation Notes
Based on the positive results partway through the pilot study, and that a number of us felt that roadside vegetation was an asset and not a liability, FDOT and the Florida Wildflower Foundation sponsored a study to examine the $$ value of ecosystem services provided by roadside vegetation. (ES have been estimated for many ecological communities but not roadside ecosystems.)

Listed here are the ES for which we estimated the $$ value.
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Sustainable Veg. Mgt. Reduces Costs
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Presenter
Presentation Notes
Before I talk about the ES aspect of the study, one issue that we investigated initially was vegetation management costs and how they could be reduced if SVMPs were implemented.

The results in this graph are based on Florida DOT vegetation management costs for FY 2011-12, which includes work performed by DOT, contractor, and inmate crews. While costs for work performed under Asset Maintenance contracts was not available, the DOT data allowed us to estimate the costs for vegetation management.

Vegetation management activities are listed across the top, with costs for normal vegetation management on the left side of the graph and costs for sustainable management on the right.
 
The dark green bars are the total estimated vegetation management costs, which is the sum of the four activities listed across the top. 

Mowing and turf fertilization were based on 59,588 acres, which is the estimated number of acres in turfgrass (64% of the 93,060 acres; 64% was based on an FHWA report).
 
Chemical weed control includes all herbicide spraying except that used for controlling invasive exotic species. 
 
The cost of controlling invasive exotics is lumped in with “Other” activities, which also includes costs associated with tree trimming, wildflowers and a couple of other activities. All maintenance activities lumped under “Other” were considered essential.

For this analysis, we defined SVMPs as a 50% reduction in mowing, and elimination of turf fertilization and chemical weed control. Reduction in mowing can be implemented through reduced frequency or in the area mowed. The bottom line is that implementing these sustainable practices would  substantially reduce costs and increase wildlife habitat.

--------------------------------------------------------- 
Other = tree trimming, wildflowers, wildflower seed purchase, control of invasives/exotics, sodding, ‘seeding, fertilizing, and mulching’ associated with re-working non-paved shoulders, and slope and ditch repair
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Used Benefits Transfer Method
• Values estimated by transferring existing benefit 

estimates from studies already completed for 
another location or issue

• Estimates were calculated very conservatively 

$$$ Value of Ecosystem Services

Presenter
Presentation Notes
The dollar values for these ES were estimated by Les Harrison, the ag economist I mentioned previously. I provided the data and he crunched the numbers.

He used the Benefits Transfer Method (BTM) to estimate the value of these ES. In the BTM, values are estimated by transferring existing benefit estimates from studies already completed for another location or issue. This method is often used by economists.  (U.S. Environmental Protection Agency, 2009).  I should also note that Les made sure that all $$ value estimates were very conservative in order to present defensible results and minimize the likelihood of overestimating values. 

The BTM is the only method that does not require substantial amounts of data.
 Including mapping (acreages, vegetation types, etc. – often obtained via satellite imagery and GIS), market and energy values, and/or surveys (public perceptions, willingness to pay, and other opinions.) (Costanza et al., 1997; Holzman, 2012) 
 
---------------------------------------------
Regardless of the method used to estimate the value of ES,  it is important to be aware that all values are estimates,  and can vary by the opinions of the target audience as well as the opinions of scientific experts and economists.
 (U.S. Environmental Protection Agency, 2009).
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Estimated Value of Ecosystem Services
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Presenter
Presentation Notes
The sum value of ecosystem services provided on Florida’s State Highway System roadsides was conservatively estimated at about half billion dollars, which, by the way, offsets vegetation management costs more than 10-fold. 

Implementing sustainable vegetation management practices would more than double the value of ES, and sustainable practices combined with just 1% of roadside acreage as Wildflower Areas adds $1 billion of benefits…an excellent return on investment.
---------------------------------------

Wildflower Areas, as defined in DOT’s Wildflower Management Program procedure (650-030-001; January 2014), include remnant native plant communities as well as wildflower plantings.
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….Can Lead To More Wildflowers
Aesthetic Benefits At No Cost

Presenter
Presentation Notes
And in areas where wildflowers naturally occur, reduced mowing can increase their density, thereby providing aesthetic ecosystem benefits, and at no cost.

The  aesthetics ES  was valued at over $2.2 million, and more than double that if sustainable practices were combined with 1% of roadside acreage in Wildflower Areas.

--------------------------------------------
Wildflower Areas, as defined in the Wildflower Management Program Procedure, include remnant native plant communities as well as wildflower plantings.
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….Can Lead To More Wildflowers
Aesthetic Benefits At No Cost

Presenter
Presentation Notes
And here is another example of how reduced mowing can result in the creation of a Wildflower Area and wildlife habitat. At  this site on Route A1A along the east coast of north-central Florida (Flagler Co.), mowing was halted at this particular site in late April and by July the site had filled in with Blanketflower (Gaillardia pulchella).
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$$$ Value of Ecosystem Benefits
Pollination/Insect Services
• Conservatively est. at $34+ million
 Sust. VMPs + 1% acreage 

Wildflower Areas – 2x value 
• Native vegetation benefits

pollinators  and other insects
• Value could rise if honeybee

colony collapse disorder remains
an issue

Presenter
Presentation Notes
And more wildflowers means more resources for all pollinators.

The value of the ES “pollination and other insect services” was estimated at over $34 million, and over double that if sustainable practices were combined with 1% of roadside acreage in Wildflower Areas.

And since this service includes pollination by native bees, the value of this service might rise even more if honeybee colony collapse disorder continues to be a major problem.

-----------------
The doubling of the $$ value is well-justified as many have shown the benefits of native vegetation for pollinators and other insects.
 (e.g., see Jennifer Hopwood [2006]).
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$$$ Value of Ecosystem Benefits
Pollination/Insect Services
• Conservatively est. at $34+ million

• Sust. VMPs + 1% acreage 
Wildflower Areas – 2x value 

• Native vegetation benefits
pollinators  and other insects

• Value could rise if honeybee
colony collapse disorder remains
an issue

As of late 2015 – ~3900 acres of 
Wildflower Areas (natural and planted)

Presenter
Presentation Notes
And as of late 2015, the goal of 1% ROW acreage in wildflowers (1000 acres) was  exceeded as there are now 3900 acres of natural and planted wildflowers.
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Value of Roadside Milkweeds
Monarchs
Roadsides are last 

strongholds for  
many milkweed 

species in
north Florida

Pinewoods Milkweed (Asclepias humistrata)

Presenter
Presentation Notes
And just one quick aside related to roadside wildflowers and monarchs - Roadsides are the last strongholds for many milkweed species in north Florida, and I suspect the same holds true in other parts of Florida and the U.S.
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Value of Roadside Milkweeds
Monarchs

Pinewoods Milkweed 
(Asclepias humistrata)

Presenter
Presentation Notes
Pinewoods milkweed is a very important larval plant for monarchs that pass through north Florida during their annual spring migration north.
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Cost Savings – Mowing Reduced 10%
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Presenter
Presentation Notes
The results of the prior studies led Jeff Caster, my colleague and supervisor at FDOT, to investigate the cost savings if mowing on state roadsides was just reduced 10%, either by reducing the area mowed or the frequency, or some combination of both.
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Cost Savings – Mowing Reduced 10%
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Presenter
Presentation Notes
What Jeff found was that even that small reduction in mowing, when multiplied over the 1000s of DOT ROW, added up to a potential savings of over $1.2 million.
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Each Maintenance District encouraged to reduce mowing 10%
• Area and/or frequency 

Cost Savings – Mowing Reduced 10%

Presenter
Presentation Notes
Jeff presented that information to FDOT’s Exec. Committee in mid-2014; the director of Maintenance agreed to allow Districts the option of reducing mowing by 10%. 

Results – mowing was reduced in some parts of some Districts
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Potential Research to Increase Habitat

Presenter
Presentation Notes
And finally, FDOT is considering a collaborative research project with IVM Partners (Rick Johnstone) to investigate creation of permanent wildlife habitat beyond the backslope. Instead of the ROW fall cleanup mowing, woodies beyond the back slope would be selectively herbicided in a manner analogous to removal of unwanted woody species in a restoration project. Rick estimated the cost for 1 application per year at $90/acre. 
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• Substantial cost savings
• Ecologically beneficial
 Can increase habitat/resources for pollinators
 Substantially increases value of ecosystem 

services when reduced mowing is part of a 
sustainable vegetation management plan

 Conserves fuel

Value of Sustainable Veg. Mgt.
Summary

Presenter
Presentation Notes
In summary, reduced mowing, whether the frequency or the area mowed, or both, can provide

Substantial cost savings when considered on a statewide basis. Even a small percent reduction in mowing costs when compounded over 1000s of acres, results in substantial savings

And reduced mowing provides ecological benefits, as it
      -- Increases habitat and resource for pollinators�      -- Substantially increases the value of the ES provided by roadside vegetation
     -- Conserves fuel
- Roads are safer due to reduced presence of maintenance equipment and personnel

---------------------------------------
Roadside vegetation is an asset (NOT a liability)  as it provides valuable ecosystem services, the dollar value of which can be estimated

Benefits of estimating the economic  value of ecosystem services:
- Helps DOTs understand the economic benefits of the roadside ecosystem and utilizing sustainable practices…
…which in turn, will allow the department to measure outcomes and establish performance targets. 

- Useful when making decisions about roadside landscape design, construction, and maintenance. 

- Helps to justify DOTs to gradually implement innovative, broad scale, and ecologically sustainable roadside vegetation management practices and expand the number and acreage of Wildflower Areas.
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