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9·9/¦¢L±9 {¦aa!w¸ 
The Mountain Valley Pipeline (MVP) is proposed to carry natural gas from the Marcellus and Utica Shale 
approximately 300 miles through 11 West Virginia and 6 Virginia counties before terminating at the existing 
Transcontinental pipeline compressor station in Pittsylvania County, Virginia. Mountain Valley Pipeline, LLC, 
which would construct and operate the pipeline as a joint venture of EQT Corporation and NextEra Energy, Inc., 
and some public officials have promoted the MVP as both environmentally safe and economically beneficial, 
providing economic opportunity for local communities along the proposed route.  

Promised economic benefits, however, are only part of the 
impact the Federal Energy Regulatory Commission (FERC) 
must review before deciding whether to approve the 
construction and operation of the pipeline. Under its own 
policy and the more comprehensive requirements of the 
National Environmental Policy Act, C9w/Ωǎ review must 
consider the full range of environmental effects of the 
proposed pipeline. These include the various ways in which 
environmental effects would result in changes in human 
well-beingτincluding economic benefits and costs. While 
estimates of the positive economic effects, including 
construction jobs and local tax payments, have been 
developed and promoted as reasons to move forward with 
the pipeline, no systematic consideration of the potential 
negative economic effectsτeconomic costsτof the MVP 
has been completed. 

To help fill the gap in current information, the POWHR 
(Protect Our Water, Heritage, Rights) coalition of 
community groups from an eight-county region in West 
Virginia and Virginia commissioned this independent 
research into key economic costs of the MVP. This region 
comprises Greenbrier, Monroe, and Summers Counties in 
West Virginia and Craig, Franklin, Giles, Montgomery, and 
Roanoke Counties in Virginia όCƛƎǳǊŜ мύΦ ¢ƘŜ a±tΩǎ 
construction, operation, and presence would impose three 
types of costs on this region. First, the pipeline would 
impact property values along the approximately 143 miles 

of pipeline proposed for the study region. Affected properties are those touched by the 50-foot-wide right-of-
way, within the 1.4-mile-wide evacuation zone, and throughout the viewshed of the proposed pipeline. Second, 
construction and the ongoing operation of the pipeline would alter land use/ land cover in ways that diminish 
the value of ecosystem services, such as aesthetics, water supply, and timber and food production. Third, and in 
part due to a loss of scenic and quality-of-life amenities, there would be decreases in visitation, in-migration, 
tourism, small business development, plus a loss of jobs and personal income those activities would otherwise 
support. 

Considering this eight-county region alone, estimated one-time costs range from $65.1 to $135.5 million. These 
one-time costs comprise lost property value and the value of ecosystem services lost during construction. 
Annual costs following the construction period include lower ecosystem service productivity in the MVPΩǎ ǊƛƎƘǘ-
of-way, lower property tax revenue due to the initial losses in property value, and dampened economic 
development. These total between $119.1 and $130.8 million per year and would persist for as long as the MVP 
right-of-way existsτthat is, in perpetuity. ό{ŜŜ ά!ǘ ŀ DƭŀƴŎŜΣέ page iii for details.) Putting the stream of costs 

 
FIGURE 1: Eight-County Study Region 

Note: Roanoke County includes the independent 
cities of Salem and Roanoke 
Sources: MVP route digitized from online maps and MVP LLC 
filings (http://mountainvalleypipeline.info/maps/); Study 
Region (counties), federal lands, and hill shade from USGS and 
http://nationalmap.gov/small_scale/ 

http://mountainvalleypipeline.info/maps/
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into present value terms 1 and adding the one-time costs, the total estimated cost of the MVP in the eight 
counties is between $8.0 and $8.9 billion.  

The costs represented by the estimates presented here are what economists call άŜȄǘŜǊƴŀƭƛǘƛŜǎ,έ ƻǊ άŜȄǘŜǊƴŀƭ 
ŎƻǎǘǎΣέ ōŜŎŀǳǎŜ ǘƘŜȅ ǿƻǳƭŘ ōŜ ƛƳǇƻǎŜŘ ƻƴ ǇŀǊǘƛŜǎ other than (external to) the company proposing to build the 
pipeline. Unlike the private (or internal) costs of the pipeline, external costs borne by the public do not affect the 
ŎƻƳǇŀƴȅΩǎ ōƻǘǘƻƳ-line. From an economic perspective, the presence of externalities is what demands public 
involvement in decisions about the MVP. Without consideration of all of the costs of the project, too much 
pipeline (which may mean any pipeline at all) is the inevitable result. FERC must consider the true bottom line 
and ensure that the full costs of the pipeline, especially those external costs imposed on the public, are 
rigorously examined and brought to bear on its decision about whether or not to permit the MVP project to 
proceed. 

For reasons explained in the body of this report, estimates of external costs developed as part of this study and 
reported here are conservative. One reason is simply that there are categories of impacts that are beyond the 
scope of the study. These impacts include changes to sites or landscapes that have historical or cultural 
significance. Like lost aesthetic quality or a decrease in the capacity of the landscape to retain soil, filter water, 
or sequester carbon, historical and cultural impacts matter to humans and, therefore, can be expressed as 
monetary value. We have also not included the cost to communities of increased emergency response planning 
and capacity necessary during the operation of the proposed pipeline or of increased law enforcement, road 
maintenance and repair, or other costs that would accompany its construction.2  

Another important category of cost ƴƻǘ ŎƻǳƴǘŜŘ ƘŜǊŜ ƛǎ άǇŀǎǎƛǾŜ ǳǎŜ ǾŀƭǳŜΦέ tŀǎǎƛǾŜ ǳǎŜ ǾŀƭǳŜ ƛƴŎƭǳŘŜǎ the value 
to people of simply knowing an unspoiled natural area exists and the value of keeping such places unspoiled for 
the sake of some future direct or active use. In light of this, it is important to consider the estimates of economic 
costs provided here as a fraction of the total economic value put at risk by the proposed Mountain Valley 
Pipeline. 

Finally, while this report covers many of the costs that will happen if the MVP is constructed and operated, it 
does not include an assessment of natural resource damage and other effects that might happen during 
construction and operation. For example, there is some probability that erosion of steep slopes and resulting 
sedimentation of streams and rivers will occur during construction. Similarly, there is some probability that 
there will be a leak and explosion somewhere along the length of the MVP during its lifetime. If, when, and 
where such events occur with the MVP, there will be clean-up and remediation costs, costs of fighting fires and 
reconstructing homes, businesses, and infrastructure, the cost of lost timber, wildlife habitat, and other 
ecosystem services, and most tragically, the cost of lost human life and health.3 The magnitude of these 
ŘŀƳŀƎŜǎΣ ƳǳƭǘƛǇƭƛŜŘ ōȅ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ǘƘŀǘ ǘƘŜȅ ǿƛƭƭ ƻŎŎǳǊΣ ȅƛŜƭŘǎ ŀŘŘƛǘƛƻƴŀƭ άŜȄǇŜŎǘŜŘ costs,έ which would then 
be added to the more certain costs estimated in this study. The same is true of the costs that could accrue after 
the MVP is no longer used and maintained. 

To be clear, the costs estimated hereτthe effect on ecosystem services from clearing land for the pipeline 
corridor, the impact on land values resulting from buyersΩ concerns about pipeline safety, and reductions in 
economic vitality stemming from changes in the landscapeτwill occur with or without any discreet or extreme 
events like landslides or explosions ever happening. These impacts and their monetary equivalents are simply 
part of what will happen in West Virginia and Virginia if the MVP is approved, built, and operated. 

                                                 
1 The present value of a perpetual stream of costs is the one-year cost divided by the 1.5% real discount rate recommended 
by the Office of Management and Budget for cost-benefit and cost-effectiveness analysis of public projects and decisions 
(Office of Management and Budget, 2015). 
2 As of this writing, a pilot study of these cost for one Virginia county in our study region is underway, with results expected 
in the coming weeks. 
3 While no one was killed in the incident, one need look no further tƘŀƴ ǘƘŜ ǊŜŎŜƴǘ ŜȄǇƭƻǎƛƻƴ ƻŦ {ǇŜŎǘǊŀ 9ƴŜǊƎȅΩǎ ¢ŜȄŀǎ 
Eastern gas transmission line in Pennsylvania to see such impacts. See, for example, 
https://stateimpact.npr.org/pennsylvania/2016/05/04/pa-pipeline-explosion-evidence-of-corrosion-found/ 

https://stateimpact.npr.org/pennsylvania/2016/05/04/pa-pipeline-explosion-evidence-of-corrosion-found/
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At a Glance:  

The Mountain Valley Pipeline in Virgi nia and West Virginia  
Craig, Franklin, Giles, Montgomery, and Roanoke Counties in Virginia and  

Greenbrier, Monroe, and Summers Counties in West Virginia  

ü Miles of pipeline: 143 

ü Acres  

o In the construction corridor and temporary roads and workspaces: 2449 

o In the permanent right-of-way (ROW): 861 

o In permanent access roads and other facilities: 76 

ü Most impacted land cover types (ROW only): forest (664 acres) and pasture (142 acres) 

ü Parcels touched by ROW: 716 

ü Parcels in the 1.4-mile-wide evacuation zone: 8,221 

ü Residents and housing units in the evacuation zone: 20,389 people and 9,700 homes 

ü Parcels from which the pipeline would be visible: 78,553 or 31% of all parcels in the six counties for 
which detailed parcel data are available 

ü Baseline (no pipeline) property value at risk (and expected one-time cost due to the MVP): 

o In the ROW: $125.9 million ($5.3 to $16.4 million) 

o In the evacuation zone: $972.6 million ($37.0 million) 

o In the viewshed: $16.8 billion (to avoid double counting with lost aesthetic value under 
ecosystem services, this impact is not separately estimated) 

ü Total property value lost (a one-time cost): $42.2 to $53.3 million 

ü Resulting loss in property tax revenue (annual): $243,500 to $308,400 

ü Lost ecosystem service value, such as for water and air purification, recreational benefits, and others: 

o Over the two-year construction period (a one-time cost): between $22.9 and $82.2 million  

o In the ROW (annual): between $4.1 and $14.8 million 

ü Lost economic development opportunities due to the erosion of ǘƘŜǎŜ ŎƻǳƴǘƛŜǎΩ ŎƻƳǇŀǊŀǘƛǾŜ 
advantages as attractive places to visit, reside, and do business. Under the scenarios described below, 
these could include: 

o Annual loss of recreation tourism expenditures of $96.8 million that supports 1,073 jobs and 
$24.3 million in payroll and generates $4.8 million in state and $2.6 million in local taxes 

o Annual loss of personal income of $15.6 million due to slower growth in the number of 
retirees 

o Annual loss of personal income of $2.1 million due to slower growth in sole proprietorships 

ü Total of estimated costs: 

o One-time costs (lost property value and lost ecosystem service value during construction) 
would total between $65.1 to $135.5 million 

o Annual costs (costs that recur year after year) would range from $119.1 to $130.8 million 

Á Present discounted value of all future annual costs (discounted at 1.5%): $7.9 to $8.7 
billion 

o One-time costs plus the discounted value of all future annual costs: $8.0 to $8.9 billion 
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!..w9±L!¢Lhb{ !b5 ¢9wa{ 
.¢aΥ .ŜƴŜŦƛǘ ¢ǊŀƴǎŦŜǊ aŜǘƘƻŘΣ ŀ ƳŜǘƘƻŘ ŦƻǊ ŜǎǘƛƳŀǘƛƴƎ ǘƘŜ ǾŀƭǳŜ ƻŦ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ƛƴ ŀ ǎǘǳŘȅ 
ǊŜƎƛƻƴ ōŀǎŜŘ ƻƴ ǾŀƭǳŜǎ ŜǎǘƛƳŀǘŜŘ ŦƻǊ ǎƛƳƛƭŀǊ ǊŜǎƻǳǊŎŜǎ ƛƴ ƻǘƘŜǊ ǇƭŀŎŜǎ 

9L{Υ 9ƴǾƛǊƻƴƳŜƴǘŀƭ LƳǇŀŎǘ {ǘŀǘŜƳŜƴǘΣ ŀ ŘƻŎǳƳŜƴǘ ǇǊŜǇŀǊŜŘ ǳƴŘŜǊ ǘƘŜ bŀǘƛƻƴŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tƻƭƛŎȅ 
!Ŏǘ ŀƴŀƭȅȊƛƴƎ ǘƘŜ Ŧǳƭƭ ǊŀƴƎŜ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜŦŦŜŎǘǎΣ ƛƴŎƭǳŘƛƴƎ ƻƴ ǘƘŜ ŜŎƻƴƻƳȅΣ ƻŦ ǇǊƻǇƻǎŜŘ ŦŜŘŜǊŀƭ 
ŀŎǘƛƻƴǎΣ ǿƘƛŎƘ ƛƴ ǘƘƛǎ ŎŀǎŜ ǿƻǳƭŘ ōŜ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ aƻǳƴǘŀƛƴ ±ŀƭƭŜȅ tƛǇŜƭƛƴŜ 

9{±Υ 9ŎƻǎȅǎǘŜƳ {ŜǊǾƛŎŜ ±ŀƭǳŜΣ ǘƘŜ ŜŦŦŜŎǘǎ ƻƴ ƘǳƳŀƴ ǿŜƭƭπōŜƛƴƎ ƻŦ ǘƘŜ Ŧƭƻǿ ƻŦ ōŜƴŜŦƛǘǎ ŦǊƻƳ ŀƴ 
ŜŎƻǎȅǎǘŜƳ ŜƴŘǇƻƛƴǘ ǘƻ ŀ ƘǳƳŀƴ ŜƴŘǇƻƛƴǘ ŀǘ ŀ ƎƛǾŜƴ ŜȄǘŜƴǘ ƻŦ ǎǇŀŎŜ ŀƴŘ ǘƛƳŜΣ ƻǊ ƳƻǊŜ ōǊƛŜŦƭȅΣ ǘƘŜ 
ǾŀƭǳŜ ƻŦ ƴŀǘǳǊŜΩǎ ōŜƴŜŦƛǘǎ ǘƻ ǇŜƻǇƭŜ 

C9w/Υ CŜŘŜǊŀƭ 9ƴŜǊƎȅ wŜƎǳƭŀǘƻǊȅ /ƻƳƳƛǎǎƛƻƴΣ ǘƘŜ ŀƎŜƴŎȅ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǇǊŜǇŀǊƛƴƎ ǘƘŜ 9L{ ŀƴŘ 
ŘŜŎƛŘƛƴƎ ǿƘŜǘƘŜǊ ǘƻ ƎǊŀƴǘ ŀ ŎŜǊǘƛŦƛŎŀǘŜ ƻŦ ǇǳōƭƛŎ ŎƻƴǾŜƴƛŜƴŎŜ ŀƴŘ ƴŜŎŜǎǎƛǘȅ όƛΦŜΦΣ ǿƘŜǘƘŜǊ ǘƻ ǇŜǊƳƛǘ 
ǘƘŜ ǇƛǇŜƭƛƴŜύ  

I/!Υ IƛƎƘ /ƻƴǎŜǉǳŜƴŎŜ !ǊŜŀΣ ǘƘŜ ŀǊŜŀ ǿƛǘƘƛƴ ǿƘƛŎƘ ōƻǘƘ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ǇǊƻǇŜǊǘȅ ŘŀƳŀƎŜ ŀƴŘ ǘƘŜ 
ŎƘŀƴŎŜ ƻŦ ǎŜǊƛƻǳǎ ƻǊ Ŧŀǘŀƭ ƛƴƧǳǊȅ ǿƻǳƭŘ ōŜ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀ ǊǳǇǘǳǊŜ ŦŀƛƭǳǊŜ 

a±tΥ aƻǳƴǘŀƛƴ ±ŀƭƭŜȅ tƛǇŜƭƛƴŜΣ ǿƘƛŎƘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ƎŜƴŜǊŀƭƭȅ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǇƛǇŜƭƛƴŜ ŎƻǊǊƛŘƻǊ ƛǘǎŜƭŦ 

a±t [[/Υ aƻǳƴǘŀƛƴ ±ŀƭƭŜȅ tƛǇŜƭƛƴŜΣ [[/Σ ŀ Ƨƻƛƴǘ ǾŜƴǘǳǊŜ ƻŦ 9v¢ aƛŘǎǘǊŜŀƳ tŀǊǘƴŜǊǎΣ [tΣ bŜȄǘ9Ǌŀ ¦{ Dŀǎ 
!ǎǎŜǘǎΣ [[/Σ /ƻƴ 9Řƛǎƻƴ Dŀǎ aƛŘǎǘǊŜŀƳΣ [[/Σ ²D[ aƛŘǎǘǊŜŀƳΣ ±ŜƎŀ aƛŘǎǘǊŜŀƳ [[/Σ ŀƴŘ wD/ 
aƛŘǎǘǊŜŀƳΣ ǿƛƭƭ ƻǿƴ ŀƴŘ ŎƻƴǎǘǊǳŎǘ ǘƘŜ ǇǊƻǇƻǎŜŘ aƻǳƴǘŀƛƴ ±ŀƭƭŜȅ tƛǇŜƭƛƴŜ 

b9t!Υ bŀǘƛƻƴŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tƻƭƛŎȅ !Ŏǘ ƻŦ мфтлΣ ǿƘƛŎƘ ǊŜǉǳƛǊŜǎ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǾƛŜǿ ƻŦ 
ǇǊƻǇƻǎŜŘ ŦŜŘŜǊŀƭ ŀŎǘƛƻƴǎΣ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ŀƴ 9L{Σ ŀƴŘΣ ŦƻǊ ŀŎǘƛƻƴǎ ǘŀƪŜƴΣ ŀǇǇǊƻǇǊƛŀǘŜ ƳƛǘƛƎŀǘƛƻƴ 
ƳŜŀǎǳǊŜǎ 

wh²Υ wƛƎƘǘπƻŦπ²ŀȅΣ ǘƘŜ ǇŜǊƳŀƴŜƴǘ ŜŀǎŜƳŜƴǘ ƛƴ ǿƘƛŎƘ ǘƘŜ ǇƛǇŜƭƛƴŜ ƛǎ ōǳǊƛŜŘ 
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¢ƘŜ ǇǊƻǇƻǎŜŘ aƻǳƴǘŀƛƴ ±ŀƭƭŜȅ tƛǇŜƭƛƴŜ όa±tύ ƛǎ ŀ ƘƛƎƘπǾƻƭǳƳŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ǇƛǇŜƭƛƴŜ ƛƴǘŜƴŘŜŘΣ ŀǎ 

ŘŜǎŎǊƛōŜŘ ƛƴ ŦƛƭƛƴƎǎ ǿƛǘƘ ǘƘŜ CŜŘŜǊŀƭ 9ƴŜǊƎȅ wŜƎǳƭŀǘƻǊȅ /ƻƳƳƛǎǎƛƻƴ όC9w/ύΣ ǘƻ ǘǊŀƴǎǇƻǊǘ ǳǇ ǘƻ ǘǿƻ 

Ƴƛƭƭƛƻƴ ŘŜƪŀǘƘŜǊƳǎ ǇŜǊ Řŀȅ ƻŦ ƴŀǘǳǊŀƭ Ǝŀǎ ŦǊƻƳ ǘƘŜ aŀǊŎŜƭƭǳǎ ŀƴŘ ¦ǘƛŎŀ {ƘŀƭŜ ǊŜƎƛƻƴ ƛƴ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ ǘƻ 

ƳŀǊƪŜǘǎ ƛƴ ǘƘŜ aƛŘπ ŀƴŘ {ƻǳǘƘπ!ǘƭŀƴǘƛŎ wŜƎƛƻƴ ƻŦ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ όaƻǳƴǘŀƛƴ ±ŀƭƭŜȅ tƛǇŜƭƛƴŜ [[/Σ 

нлмрŀύΦ a±t [[/ ǇŀǊǘƴŜǊǎ ƘŀǾŜ ŀƭǎƻ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜ ǇƛǇŜƭƛƴŜ ŎƻǳƭŘ ŦŀŎƛƭƛǘŀǘŜ ŜȄǇƻǊǘ ƻŦ ƭƛǉǳŜŦƛŜŘ 

ƴŀǘǳǊŀƭ Ǝŀǎ ǘƻ LƴŘƛŀ ƻǊ ƻǘƘŜǊ ƻǾŜǊǎŜŀǎ ƳŀǊƪŜǘǎ ό!ŘŀƳǎΣ нлмрύΦ 

¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜΣ ŀƴŘ ǘƘŜ ŜƴǘƛǊŜ ǇƻǊǘƛƻƴ ƛƴ ǘƘŜ ŜƛƎƘǘπŎƻǳƴǘȅ ǊŜƎƛƻƴ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅ 

όCƛƎǳǊŜ мύΣ ǿƻǳƭŘ Ŏƻƴǎƛǎǘ ƻŦ пнπƛƴŎƘ ŘƛŀƳŜǘŜǊ ǇƛǇŜ ŀƴŘ ǿƻǳƭŘ ōŜ ƻǇŜǊŀǘŜŘ ŀǘ ŀ ƴƻƳƛƴŀƭ ǇǊŜǎǎǳǊŜ ƻŦ 

мΣпул ǇƻǳƴŘǎ ǇŜǊ ǎǉǳŀǊŜ ƛƴŎƘ ƎŀǳƎŜ όt{LDύΦ  

!ƭƻƴƎ ǘƘŜ ǿŀȅΣ ǘƘŜ a±t ǿƻǳƭŘ ŎǊƻǎǎ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ WŜŦŦŜǊǎƻƴ bŀǘƛƻƴŀƭ CƻǊŜǎǘΣ ǘƘŜ !ǇǇŀƭŀŎƘƛŀƴ ¢ǊŀƛƭΣ 

ǘƘŜ .ƭǳŜ wƛŘƎŜ tŀǊƪǿŀȅΣ ŀƴŘ ƻǘƘŜǊ ǇǳōƭƛŎ ŎƻƴǎŜǊǾŀǘƛƻƴΣ ǎŎŜƴƛŎΣ ŀƴŘ ƴŀǘǳǊŀƭ ŀǊŜŀǎΦ Lǘǎ ǇŜǊƳŀƴŜƴǘ ǊƛƎƘǘπ

ƻŦπǿŀȅ ŀƴŘ ǘŜƳǇƻǊŀǊȅ ŎƻƴǎǘǊǳŎǘƛƻƴ ŎƻǊǊƛŘƻǊτрл ŀƴŘ мнр ŦŜŜǘ ǿƛŘŜΣ ǊŜǎǇŜŎǘƛǾŜƭȅτǿƻǳƭŘ ŀƭǎƻ ŎǊƻǎǎ 

ǘƘƻǳǎŀƴŘǎ ƻŦ ǇǊƛǾŀǘŜ ǇǊƻǇŜǊǘƛŜǎΦ tƛǇŜƭƛƴŜ ƭŜŀƪǎ ŀƴŘ ŜȄǇƭƻǎƛƻƴǎΣ ǎƘƻǳƭŘ ǘƘŜȅ ƻŎŎǳǊΣ ǿƻǳƭŘ ŎŀǳǎŜ 

ǎǳōǎǘŀƴǘƛŀƭ ǇƘȅǎƛŎŀƭ ŘŀƳŀƎŜ ŀƴŘ ǊŜǉǳƛǊŜ ŜǾŀŎǳŀǘƛƻƴ ƻŦ ŜǾŜƴ ǿƛŘŜǊ ǎǿŀǘƘǎΣ ŀŦŦŜŎǘƛƴƎ ǇŜǊƘŀǇǎ ǘŜƴǎ ƻŦ 

ǘƘƻǳǎŀƴŘǎ ƻŦ ƘƻƳŜǎΣ ŦŀǊƳǎΣ ŀƴŘ ōǳǎƛƴŜǎǎŜǎΦ {ǘƛƭƭ ǿƛŘŜǊΣ ōǳǘ ƳƻǊŜ ŘƛŦŦƛŎǳƭǘ ǘƻ ƎŀǳƎŜ ŀƴŘ ŜǎǘƛƳŀǘŜΣ ŀǊŜ 

ǘƘŜ ȊƻƴŜǎ ǿƛǘƘƛƴ ǿƘƛŎƘ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ƻǇŜǊŀǘƛƻƴΣ ŀƴŘ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜ ǿƻǳƭŘ ŀŦŦŜŎǘ ƘǳƳŀƴ 

ǿŜƭƭπōŜƛƴƎ ōȅ ŎƘŀƴƎƛƴƎ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ǎǳŎƘ ŀǎ ŎƭŜŀƴ ŀƛǊΣ ǿŀǘŜǊ ǎǳǇǇƭȅΣ ŀƴŘ 

ǊŜŎǊŜŀǘƛƻƴŀƭ ƻǇǇƻǊǘǳƴƛǘƛŜǎΦ ¢Ƙƛǎ ǿƻǳƭŘ ƻŎŎǳǊ ŀǎ ǘƘŜ ǇƛǇŜƭƛƴŜ ŎǊŜŀǘŜǎ ŀƴ ǳƴƴŀǘǳǊŀƭ ƭƛƴŜŀǊ ŦŜŀǘǳǊŜ ƻƴ ŀ 

ƭŀƴŘǎŎŀǇŜ ǘƘŀǘ ƻǘƘŜǊǿƛǎŜ ǊŜƳŀƛƴǎ ƭŀǊƎŜƭȅ ƴŀǘǳǊŀƭ ƻǊ ǇŀǎǘƻǊŀƭ ŀƴŘ ŘŀƳǇŜƴǎ ǘƘŜ ŀǘǘǊŀŎǘƛǾŜƴŜǎǎ ƻŦ ǘƘŜ 

ŀŦŦŜŎǘŜŘ ǊŜƎƛƻƴ ŀǎ ŀ ǇƭŀŎŜ ǘƻ ƭƛǾŜΣ ǾƛǎƛǘΣ ǊŜǘƛǊŜΣ ƻǊ Řƻ ōǳǎƛƴŜǎǎΦ 

¢ƻ ŘŀǘŜΣ ǘƘŜǎŜ ƴŜƎŀǘƛǾŜ ŜŦŦŜŎǘǎ ŀƴŘ ŜǎǘƛƳŀǘŜǎ ƻŦ ǘƘŜƛǊ ŀǘǘŜƴŘŀƴǘ ŜŎƻƴƻƳƛŎ Ŏƻǎǘǎ ƘŀǾŜ ƴƻǘ ǊŜŎŜƛǾŜŘ 

ƳǳŎƘ ŀǘǘŜƴǘƛƻƴ ƛƴ ǘƘŜ ƻǘƘŜǊǿƛǎŜ ǾƛƎƻǊƻǳǎ ǇǳōƭƛŎ ŘŜōŀǘŜ ǎǳǊǊƻǳƴŘƛƴƎ ǘƘŜ ǇǊƻǇƻǎŜŘ a±tΦ ¢Ƙƛǎ ǊŜǇƻǊǘΣ 

ŎƻƳƳƛǎǎƛƻƴŜŘ Ƨƻƛƴǘƭȅ ōȅ ǎŜǾŜǊŀƭ ǊŜƎƛƻƴŀƭ ŀƴŘ ƭƻŎŀƭ ƎǊƻǳǇǎΣ ƛǎ ōƻǘƘ ŀƴ ŀǘǘŜƳǇǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ƴŀǘǳǊŜ 

ŀƴŘ ǇƻǘŜƴǘƛŀƭ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ŜŎƻƴƻƳƛŎ Ŏƻǎǘǎ ƻŦ ǘƘŜ a±t ƛƴ ŀ ǇŀǊǘƛŎǳƭŀǊ ŜƛƎƘǘπŎƻǳƴǘȅ ŀǊŜŀΣ ŀǎ ǿŜƭƭ ŀǎ 

ǘƻ ǇǊƻǾƛŘŜ ŀƴ ŜȄŀƳǇƭŜ ŦƻǊ C9w/ ŀǎ ƛǘ ǇǊƻŎŜŜŘǎ ǿƛǘƘ ƛǘǎ ǇǊƻŎŜǎǎ ƻŦ ŀƴŀƭȅȊƛƴƎ ŀƴŘ ǿŜƛƎƘƛƴƎ ǘƘŜ Ŧǳƭƭ ŜŦŦŜŎǘǎ 

ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ a±t ŀƭƻƴƎ ƛǘǎ ŜƴǘƛǊŜ ƭŜƴƎǘƘ ŀƴŘΣ ōȅ ŜȄǘŜƴǎƛƻƴΣ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǊŜƎƛƻƴ ƛƴ ǿƘƛŎƘ ƛǘǎ 

ŜŦŦŜŎǘǎ ǿƛƭƭ ƻŎŎǳǊΦ 

tƻƭƛŎȅ /ƻƴǘŜȄǘ 

.ŜŦƻǊŜ ŎƻƴǎǘǊǳŎǘƛƻƴ Ŏŀƴ ōŜƎƛƴΣ ǘƘŜ a±t Ƴǳǎǘ ōŜ ŀǇǇǊƻǾŜŘ ōȅ C9w/Φ ¢Ƙŀǘ ŀǇǇǊƻǾŀƭΣ ǿƘƛƭŜ ƘƛǎǘƻǊƛŎŀƭƭȅ 

ƎǊŀƴǘŜŘ ǘƻ ǇƛǇŜƭƛƴŜ ǇǊƻƧŜŎǘǎΣ ŘŜǇŜƴŘǎ ƻƴ C9w/Ωǎ ƧǳŘƎƳŜƴǘ ǘƘŀǘ ǘƘŜ ǇƛǇŜƭƛƴŜ ǿƻǳƭŘ ƳŜŜǘ ŀ ǇǳōƭƛŎ 

άǇǳǊǇƻǎŜ ŀƴŘ ƴŜŜŘΦέ .ŜŎŀǳǎŜ ǘƘŜ ŀǇǇǊƻǾŀƭ ǿƻǳƭŘ ōŜ ŀ ŦŜŘŜǊŀƭ ŀŎǘƛƻƴΣ C9w/ Ƴǳǎǘ ŀƭǎƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ 

ǇǊƻŎŜŘǳǊŀƭ ŀƴŘ ŀƴŀƭȅǘƛŎŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ bŀǘƛƻƴŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tƻƭƛŎȅ !Ŏǘ όb9t!ύΦ ¢ƘŜǎŜ ƛƴŎƭǳŘŜ 

ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǇǳōƭƛŎ ǇŀǊǘƛŎƛǇŀǘƛƻƴΣ ŎƻƴŘǳŎǘƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘ ŀƴŀƭȅǎƛǎΣ ŀƴŘ ǿǊƛǘƛƴƎ ŀƴ 

9ƴǾƛǊƻƴƳŜƴǘŀƭ LƳǇŀŎǘ {ǘŀǘŜƳŜƴǘ ό9L{ύ ǘƘŀǘ ŜǾŀƭǳŀǘŜǎ ŀƭƭ ƻŦ ǘƘŜ ǊŜƭŜǾŀƴǘ ŜŦŦŜŎǘǎΦ hŦ ǇŀǊǘƛŎǳƭŀǊ ƛƴǘŜǊŜǎǘ 

ƘŜǊŜΣ ǎǳŎƘ ǊŜƭŜǾŀƴǘ ŜŦŦŜŎǘǎ ƛƴŎƭǳŘŜ ŘƛǊŜŎǘΣ ƛƴŘƛǊŜŎǘΣ ŀƴŘ ŎǳƳǳƭŀǘƛǾŜ ŜŦŦŜŎǘǎ ƻƴ ƻǊ ƳŜŘƛŀǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ 

ŜŎƻƴƻƳȅΦ !ǎ ǘƘŜ b9t! ǊŜƎǳƭŀǘƛƻƴǎ ǎǘŀǘŜΣ 
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9ŦŦŜŎǘǎ ƛƴŎƭǳŘŜ ŜŎƻƭƻƎƛŎŀƭ όǎǳŎƘ ŀǎ ǘƘŜ ŜŦŦŜŎǘǎ ƻƴ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ƻƴ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎΣ 

ǎǘǊǳŎǘǳǊŜǎΣ ŀƴŘ ŦǳƴŎǘƛƻƴƛƴƎ ƻŦ ŀŦŦŜŎǘŜŘ ŜŎƻǎȅǎǘŜƳǎύΣ ŀŜǎǘƘŜǘƛŎΣ ƘƛǎǘƻǊƛŎΣ ŎǳƭǘǳǊŀƭΣ ŜŎƻƴƻƳƛŎΣ ǎƻŎƛŀƭΣ ƻǊ 

ƘŜŀƭǘƘΣ ǿƘŜǘƘŜǊ ŘƛǊŜŎǘΣ ƛƴŘƛǊŜŎǘΣ ƻǊ ŎǳƳǳƭŀǘƛǾŜΦ 9ŦŦŜŎǘǎ Ƴŀȅ ŀƭǎƻ ƛƴŎƭǳŘŜ ǘƘƻǎŜ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ŀŎǘƛƻƴǎ 

ǿƘƛŎƘ Ƴŀȅ ƘŀǾŜ ōƻǘƘ ōŜƴŜŦƛŎƛŀƭ ŀƴŘ ŘŜǘǊƛƳŜƴǘŀƭ ŜŦŦŜŎǘǎΣ ŜǾŜƴ ƛŦ ƻƴ ōŀƭŀƴŎŜ ǘƘŜ ŀƎŜƴŎȅ ōŜƭƛŜǾŜǎ ǘƘŀǘ 

ǘƘŜ ŜŦŦŜŎǘ ǿƛƭƭ ōŜ ōŜƴŜŦƛŎƛŀƭ όŜƳǇƘŀǎƛǎ ŀŘŘŜŘΣ ос /Cw мрлуΦōύΦ 

Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ b9t! ŘƻŜǎ ƴƻǘ ǊŜǉǳƛǊŜ ǘƘŀǘ ŦŜŘŜǊŀƭ ŀŎǘƛƻƴǎςǿƘƛŎƘ ƛƴ ǘƘƛǎ ŎŀǎŜ ǿƻǳƭŘ ōŜ 

ŀǇǇǊƻǾƛƴƎ ƻǊ ŘŜƴȅƛƴƎ ǘƘŜ a±tςƴŜŎŜǎǎŀǊƛƭȅ ōŀƭŀƴŎŜ ƻǊ ŜǾŜƴ ŎƻƳǇŀǊŜ ōŜƴŜŦƛǘǎ ŀƴŘ ŎƻǎǘǎΦ b9t! ƛǎ ƴƻǘ ŀ 

ŘŜŎƛǎƛƻƴπƳŀƪƛƴƎ ƭŀǿΣ ōǳǘ ǊŀǘƘŜǊ ŀ ƭŀǿ ǊŜǉǳƛǊƛƴƎ ŘŜŎƛǎƛƻƴǎ ōŜ ǎǳǇǇƻǊǘŜŘ ōȅ ŀƴ ŀǎ Ŧǳƭƭ ŀǎ ǇƻǎǎƛōƭŜ 

ŀŎŎƻǳƴǘƛƴƎ ƻŦ ǘƘŜ ǊŜŀǎƻƴŀōƭȅ ŦƻǊŜǎŜŜŀōƭŜ ŜŦŦŜŎǘǎ ƻŦ ŦŜŘŜǊŀƭ ŀŎǘƛƻƴǎ ƻƴ ǘƘŜ ƴŀǘǳǊŀƭ ŀƴŘ ƘǳƳŀƴ 

ŜƴǾƛǊƻƴƳŜƴǘΦ Lǘ ŀƭǎƻ ǊŜǉǳƛǊŜǎ ǘƘŀǘ ŎƛǘƛȊŜƴǎ ƘŀǾŜ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǘƻ ŜƴƎŀƎŜ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ŀƴŀƭȅȊƛƴƎ ŀƴŘ 

ǿŜƛƎƘƛƴƎ ǘƘƻǎŜ ŜŦŦŜŎǘǎΦ  

aƻǊŜƻǾŜǊΣ C9w/Ωǎ ƻǿƴ ǇƻƭƛŎȅ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ƻŦ ƴŜǿ ƛƴǘŜǊǎǘŀǘŜ ǇƛǇŜƭƛƴŜ ŦŀŎƛƭƛǘƛŜǎ όуу C9w/Σ 

ǇŀǊŀΦ смΣннтύ ǊŜǉǳƛǊŜǎ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎ ƻŦ ƴŜǿ ǇƛǇŜƭƛƴŜǎ ƻƴ άŜŎƻƴƻƳƛŎ ƛƴǘŜǊŜǎǘǎ ƻŦ ƭŀƴŘƻǿƴŜǊǎ ŀƴŘ 

ŎƻƳƳǳƴƛǘƛŜǎ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ ǊƻǳǘŜ ƻŦ ǘƘŜ ƴŜǿ ǇƛǇŜƭƛƴŜέ ōŜ ǿŜƛƎƘŜŘ ŀƎŀƛƴǎǘ άŜǾƛŘŜƴŎŜ ƻŦ ǇǳōƭƛŎ 

ōŜƴŜŦƛǘǎ ǘƻ ōŜ ŀŎƘƛŜǾŜŘ ώōȅ ǘƘŜ ǇƛǇŜƭƛƴŜϐέ όуу C9w/Σ ǇŀǊŀΦ смΣннтΤ IƻŜŎƪŜǊΣ .ǊŜŀǘƘƛǘǘΣ ϧ IŜΩōŜǊǘ WǊΦΣ 

мфффΣ ǇǇΦ муςмфύΦ CǳǊǘƘŜǊΣ άΧŎƻƴǎǘǊǳŎǘƛƻƴ ǇǊƻƧŜŎǘǎ ǘƘŀǘ ǿƻǳƭŘ ƘŀǾŜ ǊŜǎƛŘǳŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎ ǿƻǳƭŘ ōŜ 

ŀǇǇǊƻǾŜŘ ƻƴƭȅ ǿƘŜǊŜ ǘƘŜ ǇǳōƭƛŎ ōŜƴŜŦƛǘǎ ǘƻ ōŜ ŀŎƘƛŜǾŜŘ ŦǊƻƳ ǘƘŜ ǇǊƻƧŜŎǘ Ŏŀƴ ōŜ ŦƻǳƴŘ ǘƻ ƻǳǘǿŜƛƎƘ ǘƘŜ 

ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎέ όǇΦ ноύΦ 

Lƴ ǇǊƛƴŎƛǇƭŜΣ ǘƘƛǎ ǇƻƭƛŎȅ ƛǎ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ ŀǊƎǳƳŜƴǘΣ ƻƴ ŜŎƻƴƻƳƛŎ ŜŦŦƛŎƛŜƴŎȅ ƎǊƻǳƴŘǎΣ ǘƘŀǘ ǘƘŜ ōŜƴŜŦƛǘǎ 

ƻŦ ŀ ǇǊƻƧŜŎǘ ƻǊ ŘŜŎƛǎƛƻƴ ǎƘƻǳƭŘ ōŜ ŀǘ ƭŜŀǎǘ Ŝǉǳŀƭ ǘƻ ƛǘǎ ŎƻǎǘΣ ƛƴŎƭǳŘƛƴƎ ŜȄǘŜǊƴŀƭ ŎƻǎǘǎΦ IƻǿŜǾŜǊΣ ǘƘŜ 

ǇƻƭƛŎȅΩǎ ƎǳƛŘŀƴŎŜ ǊŜƎŀǊŘƛƴƎ ǿƘŀǘ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎ Ƴǳǎǘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀƴŘ Ƙƻǿ ǘƘŜȅ ŀǊŜ ƳŜŀǎǳǊŜŘ ƛǎ 

ŘŜŜǇƭȅ ŦƭŀǿŜŘΦ ¢ƘŜ ǇƻƭƛŎȅ ǎǘŀǘŜǎΣ ŦƻǊ ŜȄŀƳǇƭŜΣ άƛŦ ǇǊƻƧŜŎǘ ǎǇƻƴǎƻǊǎΧŀǊŜ ŀōƭŜ ǘƻ ŀŎǉǳƛǊŜ ŀƭƭ ƻǊ 

ǎǳōǎǘŀƴǘƛŀƭƭȅ ŀƭƭΣ ƻŦ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǊƛƎƘǘπƻŦπǿŀȅ ōȅ ƴŜƎƻǘƛŀǘƛƻƴ ǇǊƛƻǊ ǘƻ ŦƛƭƛƴƎ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΧƛǘ ǿƻǳƭŘ 

ƴƻǘ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘ ŀƴȅ ƻŦ ǘƘŜ ǘƘǊŜŜ ƛƴǘŜǊŜǎǘǎΣέ ǿƘƛŎƘ ŀǊŜ ǇƛǇŜƭƛƴŜ ŎǳǎǘƻƳŜǊǎΣ ŎƻƳǇŜǘƛƴƎ ǇƛǇŜƭƛƴŜǎΣ ŀƴŘ 

άƭŀƴŘƻǿƴŜǊǎ ŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ ǊƻǳǘŜ ƻŦ ǘƘŜ ƴŜǿ ǇƛǇŜƭƛƴŜέ όIƻŜŎƪŜǊ Ŝǘ ŀƭΦΣ мфффΣ ǇǇΦ муΣ 

нсύΦ ¢ƘŜ /ƻƳƳƛǎǎƛƻƴΩǎ ǇƻƭƛŎȅ ŎƻƴǘŜƴŘǎ ǘƘŜ ƻƴƭȅ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎ ǘƘŀǘ ƳŀǘǘŜǊ ŀǊŜ ǘƘƻǎŜ ŀŦŦŜŎǘƛƴƎ ƻǿƴŜǊǎ 

ƻŦ ǇǊƻǇŜǊǘƛŜǎ ƛƴ ǘƘŜ ǊƛƎƘǘπƻŦπǿŀȅΦ 9ǾŜƴ ŦƻǊ ŀ ǇƻƭƛŎȅ ŀŘƻǇǘŜŘ ƛƴ мфффΣ ǘƘƛǎ ŎƻƴǘŜƴǘƛƻƴ ƛǎ ŎƻƳǇƭŜǘŜƭȅ ƻǳǘ ƻŦ 

ǎǘŜǇ ǿƛǘƘ ƭƻƴƎπŜǎǘŀōƭƛǎƘŜŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŀǘ ŘŜǾŜƭƻǇƳŜƴǘ ǘƘŀǘ ŀƭǘŜǊǎ ǘƘŜ ƴŀǘǳǊŀƭ ŜƴǾƛǊƻƴƳŜƴǘ Ƙŀǎ 

ƴŜƎŀǘƛǾŜ ŜŎƻƴƻƳƛŎ ŜŦŦŜŎǘǎΦ 

! ŦǳǊǘƘŜǊ ǿŜŀƪƴŜǎǎ ƻŦ ǘƘŜ C9w/ ǇƻƭƛŎȅ ƛǎ ǘƘŀǘ ƛǘ ǊŜƭƛŜǎ ƻƴ ŀǇǇƭƛŎŀƴǘǎ ǘƻ ǇǊƻǾƛŘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ 

ōŜƴŜŦƛǘǎ ŀƴŘ ŎƻǎǘǎΦ ¢ƘŜ ǇƻƭƛŎȅΩǎ ǎǘŀǘŜŘ ƻōƧŜŎǘƛǾŜ άƛǎ ŦƻǊ ǘƘŜ ŀǇǇƭƛŎŀƴǘ ǘƻ ŘŜǾŜƭƻǇ ǿƘŀǘŜǾŜǊ ǊŜŎƻǊŘ ƛǎ 

ƴŜŎŜǎǎŀǊȅΣ ŀƴŘ ŦƻǊ ǘƘŜ /ƻƳƳƛǎǎƛƻƴ ǘƻ ƛƳǇƻǎŜ ǿƘŀǘŜǾŜǊ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ƴŜŎŜǎǎŀǊȅΣ ŦƻǊ ǘƘŜ /ƻƳƳƛǎǎƛƻƴ 

ǘƻ ōŜ ŀōƭŜ ǘƻ ŦƛƴŘ ǘƘŀǘ ǘƘŜ ōŜƴŜŦƛǘǎ ǘƻ ǘƘŜ ǇǳōƭƛŎ ŦǊƻƳ ǘƘŜ ǇǊƻƧŜŎǘ ƻǳǘǿŜƛƎƘ ǘƘŜ ŀŘǾŜǊǎŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ 

ǊŜƭŜǾŀƴǘ ƛƴǘŜǊŜǎǘǎέ όIƻŜŎƪŜǊ Ŝǘ ŀƭΦΣ мфффΣ ǇΦ нсύΦ ¢ƘŜ ŀǇǇƭƛŎŀƴǘ ǘƘŜǊŜŦƻǊŜ Ƙŀǎ ŀƴ ƛƴŎŜƴǘƛǾŜ ǘƻ ōŜ ƎŜƴŜǊƻǳǎ 

ƛƴ ŎƻǳƴǘƛƴƎ ōŜƴŜŦƛǘǎ4 ŀƴŘ ǇŀǊǎƛƳƻƴƛƻǳǎ ƛƴ ŎƻǳƴǘƛƴƎ ǘƘŜ Ŏƻǎǘǎ ƻŦ ƛǘǎ ǇǊƻǇƻǎŀƭΦ ¦ƴŘŜǊ ǘƘŜǎŜ 

                                                 
4 MVP LLC has published estimates of economic benefits in the form of employment and income stemming from the 
construction and operation of the MVP (Ditzel, Fisher, & Chakrabarti, 2015a, 2015b). As has been well documented 
elsewhere, these studies suffer from errors in the choice and application of methods and in assumptions made regarding 
the long-run economic stimulus represented by the MVP. Most significantly, the studies make no mention of likely 
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ŎƛǊŎǳƳǎǘŀƴŎŜǎΣ ƛǘ ǎŜŜƳǎ ǳƴƭƛƪŜƭȅ ǘƘŀǘ ǘƘŜ /ƻƳƳƛǎǎƛƻƴΩǎ ǇƻƭƛŎȅ ǿƛƭƭ ǇǊŜǾŜƴǘ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǇƛǇŜƭƛƴŜǎ 

ŦƻǊ ǿƘƛŎƘ ǘƘŜ Ŧǳƭƭ Ŏƻǎǘǎ ŀǊŜ ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŜ ǇǳōƭƛŎ ōŜƴŜŦƛǘǎ ǘƘŜȅ ǿƻǳƭŘ ŀŎǘǳŀƭƭȅ ǇǊƻǾƛŘŜΦ LƴŘŜŜŘΣ ǳƴǘƛƭ 

Ƨǳǎǘ ǊŜŎŜƴǘƭȅΣ C9w/ Ƙŀǎ ƴŜǾŜǊ ǊŜƧŜŎǘŜŘ ŀ ǇƛǇŜƭƛƴŜ ǇǊƻǇƻǎŀƭ όǾŀƴ wƻǎǎǳƳΣ нлмсύΦ 

.ŜŎŀǳǎŜ a±t [[/ ŦŀƛƭŜŘ ǘƻ ŀŎǉǳƛǊŜ ŀ ǎǳŦŦƛŎƛŜƴǘ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǊƛƎƘǘπƻŦπǿŀȅ ŀƴŘ ƻǘƘŜǊ ŦŜŘŜǊŀƭ ŀƎŜƴŎƛŜǎΣ 

ƛƴŎƭǳŘƛƴƎ ǘƘŜ ¦{ CƻǊŜǎǘ {ŜǊǾƛŎŜΣ ƴŜŜŘŜŘ ǘƻ ŜǾŀƭǳŀǘŜ Ƙƻǿ ǘƘŜ a±t ǿƻǳƭŘ ŀŦŦŜŎǘ ǊŜǎƻǳǊŎŜǎ ǳƴŘŜǊ ƛǘǎ 

ǎǘŜǿŀǊŘǎƘƛǇΣ ǘƘŜ /ƻƳƳƛǎǎƛƻƴ ƛǎǎǳŜŘ ŀ bƻǘƛŎŜ ƻŦ LƴǘŜƴǘ ǘƻ ǇǊŜǇŀǊŜ ŀƴ 9L{ ƛƴ CŜōǊǳŀǊȅ ƻŦ нлмр όCŜŘŜǊŀƭ 

9ƴŜǊƎȅ wŜƎǳƭŀǘƻǊȅ /ƻƳƳƛǎǎƛƻƴΣ нлмрύΦ ¢ƘŜ ǇǊƻŎŜǎǎ ōŜƎŀƴ ǿƛǘƘ ŀ ǎŜǊƛŜǎ ƻŦ ǎŎƻǇƛƴƎ ƳŜŜǘƛƴƎǎ ǿƘŜǊŜ 

ƳŜƳōŜǊǎ ƻŦ ǘƘŜ ǇǳōƭƛŎ ŎƻǳƭŘ ŜȄǇǊŜǎǎ ǘƘŜƛǊ ƎŜƴŜǊŀƭ ǘƘƻǳƎƘǘǎ ƻƴ ǘƘŜ ǇƛǇŜƭƛƴŜ ŀǎ ǿŜƭƭ ŀǎ ǿƘŀǘ ŜŦŦŜŎǘǎ 

ǎƘƻǳƭŘ Ŧŀƭƭ ǳƴŘŜǊ ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘŜ 9L{Φ LƴǘŜǊŜǎǘŜŘ ǇŀǊǘƛŜǎ ŀƭǎƻ ƘŀŘ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǎǳōƳƛǘ ŎƻƳƳŜƴǘǎ 

ƻƴƭƛƴŜ ŀƴŘ ǘƘǊƻǳƎƘ ǘƘŜ ƳŀƛƭΦ  

aǳŎƘ ƻŦ ǿƘŀǘ C9w/ ƘŜŀǊŘ ŦǊƻƳ ŎƛǘƛȊŜƴǎ ŜŎƘƻŜŘ ŀƴŘ ŜȄǇŀƴŘŜŘ ǳǇƻƴ ǘƘŜ ƭƛǎǘ ƻŦ ǇƻǘŜƴǘƛŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 

ŜŦŦŜŎǘǎ ƭƛǎǘŜŘ ƛƴ ƛǘǎ bƻǘƛŎŜ ƻŦ LƴǘŜƴǘΦ hŦ ǘƘƻǎŜΣ ǎŜǾŜǊŀƭ ƛƴŎƭǳŘƛƴƎ άŘƻƳŜǎǘƛŎ ǿŀǘŜǊ ǎƻǳǊŎŜǎΧΣ !ǇǇŀƭŀŎƘƛŀƴ 

¢ǊŀƛƭΧΣ wŜǎƛŘŜƴǘƛŀƭ ŘŜǾŜƭƻǇƳŜƴǘǎ ŀƴŘ ǇǊƻǇŜǊǘȅ ǾŀƭǳŜǎΤ ¢ƻǳǊƛǎƳ ŀƴŘ ǊŜŎǊŜŀǘƛƻƴέ ŀƴŘ ƻǘƘŜǊǎ ŀǊŜ 

ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƳǇƻǊǘŀƴǘ ŀǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜŦŦŜŎǘǎ ǘƘŀǘ ǊŜǎƻƴŀǘŜ ƛƴ ǘƘŜ ƭƛǾŜǎ ƻŦ ǇŜƻǇƭŜΦ ¢ƘŜǎŜ ŜŦŦŜŎǘǎ Ŏŀƴ 

ǘŀƪŜ ǘƘŜ ŦƻǊƳ ƻŦ ŜŎƻƴƻƳƛŎ Ŏƻǎǘǎ ŜȄǘŜǊƴŀƭ ǘƻ a±t [[/ ǘƘŀǘ ǿƻǳƭŘ ōŜ ōƻǊƴŜ ōȅ ƛƴŘƛǾƛŘǳŀƭǎΣ ōǳǎƛƴŜǎǎŜǎΣ 

ŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƭŀƴŘǎŎŀǇŜ ǘƘŜ a±t ǿƻǳƭŘ ǘǊŀǾŜǊǎŜΦ  

.ŀǎŜŘ ƻƴ ŀ ǊŜǾƛŜǿ ƻŦ ǿǊƛǘǘŜƴ ŎƻƳƳŜƴǘǎ ǎǳōƳƛǘǘŜŘ ǘƻ C9w/ ƛƴ WŀƴǳŀǊȅ ǘƘǊƻǳƎƘ aŀǊŎƘ ƻŦ нлмрΣ ŎƛǘƛȊŜƴǎ 

Řƻ ǎŜŜƳ ǘƻ ƘŀǾŜ ŜƳǇƘŀǎƛȊŜŘ ǘƘŜǎŜ ƛǎǎǳŜǎΦ YŜȅ ƛǎǎǳŜǎ ƛƴŎƭǳŘŜ ŜŎƻƴƻƳƛŎ ƛƳǇŀŎǘǎΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 

ŘŜƎǊŀŘŀǘƛƻƴΣ ǇǳōƭƛŎ ǎŀŦŜǘȅΣ ǇǊƻǇŜǊǘȅ ǾŀƭǳŜ ŜŦŦŜŎǘǎΣ ŀƴŘ ƛǎǎǳŜǎ ǊŜƭŀǘŜŘ ǘƻ ŎǳƭǘǳǊŀƭ ŀƴŘ ƘƛǎǘƻǊƛŎŀƭ ǊŜǎƻǳǊŎŜǎ 

όtƛǇŜƭƛƴŜ LƴŦƻǊƳŀǘƛƻƴ bŜǘǿƻǊƪΣ нлмрύΦ  

{ǘǳŘȅ hōƧŜŎǘƛǾŜǎ 

DƛǾŜƴ ǘƘŜ ǇƻƭƛŎȅ ǎŜǘǘƛƴƎ ŀƴŘ ǿƘŀǘ Ƴŀȅ ōŜ ǇǊƻŦƻǳƴŘ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ a±t ƻƴ ǘƘŜ ǇŜƻǇƭŜ ŀƴŘ 

ŎƻƳƳǳƴƛǘƛŜǎ ƻŦ ±ƛǊƎƛƴƛŀ ŀƴŘ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΣ ǿŜ ƘŀǾŜ ǳƴŘŜǊǘŀƪŜƴ ǘƘƛǎ ǎǘǳŘȅ ǘƻ ǇǊƻǾƛŘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ 

ǘǿƻ ǘȅǇŜǎΥ 

1. !ƴ ŜȄŀƳǇƭŜ ƻŦ ǘƘŜ ǎŎƻǇŜ ŀƴŘ ǘȅǇŜ ƻŦ ŀƴŀƭȅǎŜǎ ǘƘŀǘ C9w/ ŎƻǳƭŘΣ ŀƴŘ ǎƘƻǳƭŘΣ ǳƴŘŜǊǘŀƪŜ ŀǎ ǇŀǊǘ ƻŦ 

ƛǘǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ όƛƴŎƭǳŘƛƴƎ ŜŎƻƴƻƳƛŎύ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ a±tΦ 

2. !ƴ ŜǎǘƛƳŀǘŜ ƻŦ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƳŀƎƴƛǘǳŘŜ ƻŦ ŜŎƻƴƻƳƛŎ ŜŦŦŜŎǘǎ ƛƴ ǘƘƛǎ ŜƛƎƘǘπŎƻǳƴǘȅ ǎǳōǎŜǘ ƻŦ ǘƘŜ 

ƭŀƴŘǎŎŀǇŜ ǿƘŜǊŜ ǘƘŜ a±tΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜŦŦŜŎǘǎ ǿƛƭƭ ōŜ ŦŜƭǘΦ 

²Ŝ Řƻ ƴƻǘ ŎƭŀƛƳ ǘƘŜ ŜǎǘƛƳŀǘŜǎ ōŜƭƻǿ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǘƻǘŀƭ ƻŦ ŀƭƭ ǇƻǘŜƴǘƛŀƭ Ŏƻǎǘǎ ǘƘŀǘ ǿƻǳƭŘ ŀǘǘŜƴŘ ǘƘŜ 

ŎƻƴǎǘǊǳŎǘƛƻƴΣ ƻǇŜǊŀǘƛƻƴΣ ŀƴŘ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ ǿŜ ƘŀǾŜ ƛƴŎƭǳŘŜŘ ǎŜǾŜǊŀƭ ŎŀǘŜƎƻǊƛŜǎ 

ƻŦ ŎƻǎǘΥ άǇŀǎǎƛǾŜπǳǎŜ ǾŀƭǳŜΣέ5 ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǾŀƭǳŜ ƻŦ ǇǊŜǎŜǊǾƛƴƎ ǘƘŜ ƭŀƴŘǎŎŀǇŜ ǿƛǘƘƻǳǘ ŀ ǇƛǇŜƭƛƴŜ ŦƻǊ 

                                                 
economic costs, and their projections of long-term benefits extend far beyond the time period (of a year or so) within which 
economic impact analysis is either useful or appropriate. See Phillips (Phillips, 2015b) for details on these shortcomings. 
5 Passive-use values include option ǾŀƭǳŜΣ ƻǊ ǘƘŜ ǾŀƭǳŜ ƻŦ ǇǊŜǎŜǊǾƛƴƎ ŀ ǊŜǎƻǳǊŎŜ ǳƴƛƳǇŀƛǊŜŘ ŦƻǊ ƻƴŜΩǎ ǇƻǘŜƴǘƛŀƭ ŦǳǘǳǊŜ ǳǎŜΤ 
bequest value, which is the value to oneself of preserving the resource for the use of others, particularly future generations; 
and existence value, which is the value to individuals of simply knowing that the resource exists, absent any expectation of 
future use by oneself or anyone else. In the case of the MVP, people who have not yet visited the Blue Ridge Parkway or 
otherwise spent vacation time and dollars in the region are better off knowing that the setting for their planned activities is 
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ŦǳǘǳǊŜ ŘƛǊŜŎǘ ǳǎŜΣ ƛƴŎǊŜŀǎŜǎ ƛƴ ǘƘŜ Ŏƻǎǘ ƻŦ ŎƻƳƳǳƴƛǘȅ ǎŜǊǾƛŎŜǎ ƭƛƪŜ ǊƻŀŘ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ŜƳŜǊƎŜƴŎȅ 

ǊŜǎǇƻƴǎŜ ǘƘŀǘ Ƴŀȅ ƛƴŎǊŜŀǎŜ ŘǳŜ ǘƻ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜΣ6 ŀƴŘ ǇǊƻōŀōƛƭƛǎǘƛŎ 

ŘŀƳŀƎŜǎ ǘƻ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎΣ ǇǊƻǇŜǊǘȅΣ ŀƴŘ ƘǳƳŀƴ ƘŜŀƭǘƘ ŀƴŘ ƭƛǾŜǎ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ƳƛǎƘŀǇǎ ŘǳǊƛƴƎ 

ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ƭŜŀƪǎκŜȄǇƭƻǎƛƻƴǎ ŘǳǊƛƴƎ ƻǇŜǊŀǘƛƻƴΦ 

¢ƘŜǊŜŦƻǊŜΣ ƻǳǊ ŦƛƎǳǊŜǎ ǎƘƻǳƭŘ ōŜ ǳƴŘŜǊǎǘƻƻŘ ǘƻ ōŜ ŎƻƴǎŜǊǾŀǘƛǾŜΣ ƭƻǿŜǊπōƻǳƴŘ ŜǎǘƛƳŀǘŜǎ ƻŦ ǘƘŜ ǘǊǳŜ 

ǘƻǘŀƭ Ŏƻǎǘ ƻŦ ǘƘŜ a±t ƛƴ ǘƘŜ ǎǳōπǊŜƎƛƻƴ ŀƴŘΣ ƻŦ ŎƻǳǊǎŜΣ ǘƘŜȅ Řƻ ƴƻǘ ƛƴŎƭǳŘŜ Ŏƻǎǘǎ ŦƻǊ ǘƘŜ ǊŜƳŀƛƴŘŜǊ ƻŦ 

ǘƘŜ ǊŜƎƛƻƴ ǇǊƻǇƻǎŜŘ ŦƻǊ ǘƘŜ a±tΦ ²Ŝ ǳǊƎŜ ǘƘŀǘ ǘƘŜ C9w/ ŀǳƎƳŜƴǘ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘƛǎ ǎǘǳŘȅ ǿƛǘƘ ƛǘǎ ƻǿƴ 

ǎƛƳƛƭŀǊ ŀƴŀƭȅǎƛǎ ŦƻǊ ǘƘŜ ŜƴǘƛǊŜ ǊŜƎƛƻƴ ŀƴŘ ǿƛǘƘ ŀŘŘƛǘƛƻƴŀƭ ǊŜǎŜŀǊŎƘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ Ŏƻǎǘǎ ƻŦ ŎƻƳƳǳƴƛǘȅ 

ǎŜǊǾƛŎŜǎ ŀƴŘ ƻǘƘŜǊ ǊŜƭŜǾŀƴǘ ŎƭŀǎǎŜǎ ƻŦ Ŏƻǎǘǎ ƴƻǘ ŎƻǳƴǘŜŘ ƘŜǊŜΦ  

/ǳǊǊŜƴǘ 9ŎƻƴƻƳƛŎ /ƻƴŘƛǘƛƻƴǎ ƛƴ ǘƘŜ {ǘǳŘȅ wŜƎƛƻƴ  

hǳǊ ƎŜƻƎǊŀǇƘƛŎ ŦƻŎǳǎ ƛǎ ŀƴ 

ŜƛƎƘǘπŎƻǳƴǘȅ ǊŜƎƛƻƴ 

ŜƴŎƻƳǇŀǎǎƛƴƎ /ǊŀƛƎΣ 

CǊŀƴƪƭƛƴΣ DƛƭŜǎΣ 

aƻƴǘƎƻƳŜǊȅΣ ŀƴŘ wƻŀƴƻƪŜ 

ŎƻǳƴǘƛŜǎ ƛƴ ±ƛǊƎƛƴƛŀ7 ŀǎ ǿŜƭƭ 

ŀǎ DǊŜŜƴōǊƛŜǊΣ aƻƴǊƻŜΣ ŀƴŘ 

{ǳƳƳŜǊǎ ŎƻǳƴǘƛŜǎ ƛƴ ²Ŝǎǘ 

±ƛǊƎƛƴƛŀΦ ¢Ƙƛǎ оΣфспπǎǉǳŀǊŜπ

ƳƛƭŜ ǊŜƎƛƻƴ ǎǳǇǇƻǊǘǎ 

ŘƛǾŜǊǎŜ ƭŀƴŘ ǳǎŜǎΣ ƛƴŎƭǳŘƛƴƎ 

ǿƛƭŘ ŀƴŘ ǇǊƛǎǘƛƴŜ ŦƻǊŜǎǘǎΣ 

ōƻǘƘ ǘƘŜ !ǇǇŀƭŀŎƘƛŀƴ ¢Ǌŀƛƭ 

ŀƴŘ .ƭǳŜ wƛŘƎŜ tŀǊƪǿŀȅΣ 

ǘƘǊƛǾƛƴƎ ŎƛǘƛŜǎΣ ǿƻǊƪƛƴƎ 

ŦŀǊƳǎΣ ŀƴŘ ŜȄǘŜƴǎƛǾŜ 

ŎƻƳƳŜǊŎƛŀƭ ǘƛƳōŜǊƭŀƴŘΦ 

¢ƘŜǎŜ ƴŀǘǳǊŀƭΣ ŎǳƭǘǳǊŀƭΣ ŀƴŘ 

ŜŎƻƴƻƳƛŎ ŀǎǎŜǘǎ ŀǊŜ ŀƳƻƴƎ 

ǘƘŜ ǊŜŀǎƻƴǎ ƳƻǊŜ ǘƘŀƴ 

                                                 
a beautiful aesthetically pleasing landscape. What future visitors would be willing to pay to maintain that possibility would 
ōŜ ǇŀǊǘ ƻŦ ǘƘŜ άƻǇǘƛƻƴ ǾŀƭǳŜέ ƻŦ ŀƴ a±t-free landscape. 
6 As with communities impacted by the shale gas boom itself, communities along the pipeline can expect spikes in crime as 
transient workers come and go, more damage to roads under the strain of heavy equipment, increases in physical and 
mental illnesses including asthma, depression, anxiety, and others triggered by exposure to airborne pollutants, to noise, 
and to emotional, economic, and other stress. See, for example, Ferrar et al. (2013), Healy (2013), Fuller (2007), Campoy, 
(2012), and Mufson (2012).  
7 Two independent cities, Salem and Roanoke, lie within the geographic borders of Roanoke County. In this report, subject 
ǘƻ ǎƻƳŜ ƭƛƳƛǘŀǘƛƻƴǎ ǿƘŜǊŜ ƴƻǘŜŘΣ ǎǘŀǘƛǎǘƛŎǎΣ ŜǎǘƛƳŀǘŜǎΣ ŀƴŘ ƻǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ƭŀōŜƭŜŘ ŀǎ άwƻŀƴƻƪŜ /ƻǳƴǘȅέ ǊŜŦƭect totals for 
the County plus the two independent cities. The City of Radford at the southern edge of Montgomery County lies on the 
other side of the New River from the rest of the County, and is considered in this study to be far enough removed from the 
proposed MVP that it is not included in the statistics or estimates. 

 

FIGURE 2: Regional Asset Indicators for Study Region Counties, Relative to 

their Respective States 
(Source: Federal Reserve Bank of Kansas City) 
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опнΣллл ǇŜƻǇƭŜ Ŏŀƭƭ ǘƘƛǎ ǊŜƎƛƻƴ ƘƻƳŜ ŀƴŘ ŀƴ ŜǾŜƴ ƭŀǊƎŜǊ ƴǳƳōŜǊ Ǿƛǎƛǘ ŜŀŎƘ ȅŜŀǊ ŦƻǊ ƘƛƪƛƴƎΣ ōƻŀǘƛƴƎΣ 

ǎƛƎƘǘǎŜŜƛƴƎΣ ŦŜǎǘƛǾŀƭǎΣ ǿŜŘŘƛƴƎǎΣ ŀƴŘ ƻǘƘŜǊ ŜǾŜƴǘǎΦ 

{ǘŀǘƛǎǘƛŎǎ ŦǊƻƳ ǘƘŜ /ŜƴǘŜǊ ŦƻǊ ǘƘŜ {ǘǳŘȅ ƻŦ wǳǊŀƭ !ƳŜǊƛŎŀΣ ǇŀǊǘ ƻŦ ǘƘŜ CŜŘŜǊŀƭ wŜǎŜǊǾŜ .ŀƴƪ ƻŦ Yŀƴǎŀǎ 

/ƛǘȅΣ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǘƘŜ ǊŜƎƛƻƴ ǇƻǎǎŜǎǎŜǎ ǘƘŜ ǊƛƎƘǘ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ ŜŎƻƴƻƳƛŎ 

ǎǳŎŎŜǎǎ ƛƴ ǘƘŜ ƭƻƴƎ Ǌǳƴ ό[ƻǿΣ нллпύΦ ¢ƘŜǎŜ Řŀǘŀ ǎƘƻǿ ǘƘŀǘ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ Ƙŀǎ ŀ ƘƛƎƘŜǊ ƘǳƳŀƴ ŀƳŜƴƛǘȅ 

ƛƴŘŜȄ όōŀǎŜŘ ƻƴ ǎŎŜƴƛŎ ŀƳŜƴƛǘƛŜǎΣ ǊŜŎǊŜŀǘƛƻƴŀƭ ǊŜǎƻǳǊŎŜǎΣ ŀƴŘ ŀŎŎŜǎǎ ǘƻ ƘŜŀƭǘƘ ŎŀǊŜύΣ ŀƴŘ ǎǘǊƻƴƎ 

ŜƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ǊŜƭŀǘƛǾŜ ǘƻ Ƴƻǎǘ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ ƻǊ ±ƛǊƎƛƴƛŀ ŎƻǳƴǘƛŜǎ όCƛƎǳǊŜ нύΦ8 ¢ƘŜ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ 

ŎƻǳƴǘƛŜǎ ŀǊŜ ǎǘǊƻƴƎŜǊ ƛƴ ǘŜǊƳǎ ƻŦ ƛƴǾŜǎǘƳŜƴǘ ƛƴŎƻƳŜ ǇŜǊ ŎŀǇƛǘŀ ǘƘŀƴ ǘƘŜ ŀǾŜǊŀƎŜ ŦƻǊ ƻǘƘŜǊ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ 

ŎƻǳƴǘƛŜǎΦ ¢ƘŜ ŦƛǾŜ ±ƛǊƎƛƴƛŀ ŎƻǳƴǘƛŜǎ ƘŀǾŜ ǎƭƛƎƘǘƭȅ ƳƻǊŜ ŎǊŜŀǘƛǾŜ ǿƻǊƪŜǊǎΣ ŀǎ ŀ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ 

ǿƻǊƪŦƻǊŎŜΣ ǘƘŀƴ ǘƘŜ ŀǾŜǊŀƎŜ ŦƻǊ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΦ  

aƻǊŜ ǘǊŀŘƛǘƛƻƴŀƭ ƳŜŀǎǳǊŜǎ ƻŦ ŜŎƻƴƻƳƛŎ ǇŜǊŦƻǊƳŀƴŎŜ ǎǳƎƎŜǎǘ ǘƘŜ ǊŜƎƛƻƴ ƛǎ ƎŜƴŜǊŀƭƭȅ ǎǘǊƻƴƎ ŀƴŘ 

ǊŜǎƛƭƛŜƴǘΣ ǘƘƻǳƎƘ ǘƘŜǊŜ ŀǊŜ ǎƻƳŜ ŘƛŦŦŜǊŜƴŎŜǎ ŀƳƻƴƎ ǘƘŜ ±ƛǊƎƛƴƛŀ ŀƴŘ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ /ƻǳƴǘƛŜǎΦ CǊƻƳ нллл 

ǘƘǊƻǳƎƘ нлмпΣ ŦƻǊ ŜȄŀƳǇƭŜΥ9 

¶ tƻǇǳƭŀǘƛƻƴ ƛƴ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƎǊŜǿ ōȅ фΦс҈Σ ŎƻƳǇŀǊŜŘ ǘƻ ŀ πлΦр҈ ƭƻǎǎ ƻŦ ǇƻǇǳƭŀǘƛƻƴ ŦƻǊ ƴƻƴπ

ƳŜǘǊƻ ±ƛǊƎƛƴƛŀ ŀƴŘ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ10 

o tƻǇǳƭŀǘƛƻƴ ƛƴ ǘƘŜ ±ƛǊƎƛƴƛŀ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƎǊŜǿ ōȅ млΦр҈Σ ŎƻƳǇŀǊŜŘ ǘƻ ŀ  

πлΦн҈ ƭƻǎǎ ƻŦ ǇƻǇǳƭŀǘƛƻƴ ŦƻǊ ƴƻƴπƳŜǘǊƻ ±ƛǊƎƛƴƛŀ 

o tƻǇǳƭŀǘƛƻƴ ƛƴ ǘƘŜ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƎǊŜǿ ōȅ лΦу҈Σ ŎƻƳǇŀǊŜŘ ǘƻ ŀ 

πмΦм҈ ƭƻǎǎ ƻŦ ǇƻǇǳƭŀǘƛƻƴ ŦƻǊ ƴƻƴπƳŜǘǊƻ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ 

¶ 9ƳǇƭƻȅƳŜƴǘ ƛƴ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƎǊŜǿ ōȅ оΦр҈Σ ŎƻƳǇŀǊŜŘ ǘƻ ŀ πпΦл҈ ƭƻǎǎ ŦƻǊ ƴƻƴπƳŜǘǊƻ ±ƛǊƎƛƴƛŀ 

ŀƴŘ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ 

o 9ƳǇƭƻȅƳŜƴǘ ƛƴ ǘƘŜ ±ƛǊƎƛƴƛŀ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƎǊŜǿ ōȅ оΦп҈Σ ŎƻƳǇŀǊŜŘ ǘƻ ŀ  

πсΦт҈ ƭƻǎǎ ƻŦ ŜƳǇƭƻȅƳŜƴǘ ŦƻǊ ƴƻƴπƳŜǘǊƻ ±ƛǊƎƛƴƛŀ 

o 9ƳǇƭƻȅƳŜƴǘ ƛƴ ǘƘŜ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƎǊŜǿ ōȅ рΦм҈Σ ŎƻƳǇŀǊŜŘ ǘƻ 

ŀ нΦп҈ ƎǊƻǿǘƘ ƻŦ ŜƳǇƭƻȅƳŜƴǘ ŦƻǊ ƴƻƴπƳŜǘǊƻ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ 

¶ tŜǊǎƻƴŀƭ ƛƴŎƻƳŜ ƛƴ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƎǊŜǿ ōȅ нлΦс҈Σ ŎƻƳǇŀǊŜŘ ǘƻ мрΦм҈ ŦƻǊ ƴƻƴπƳŜǘǊƻ ±ƛǊƎƛƴƛŀ 

ŀƴŘ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ 

o tŜǊǎƻƴŀƭ ƛƴŎƻƳŜ ƛƴ ǘƘŜ ±ƛǊƎƛƴƛŀ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƎǊŜǿ ōȅ нлΦт҈Σ ŎƻƳǇŀǊŜŘ ǘƻ 

моΦм҈ ƎǊƻǿǘƘ ƻŦ ǇŜǊǎƻƴŀƭ ƛƴŎƻƳŜ ŦƻǊ ƴƻƴπƳŜǘǊƻ ±ƛǊƎƛƴƛŀ 

                                                 
8 bƻǘŜ ǘƘŀǘ ǘƘŜ Yŀƴǎŀǎ /ƛǘȅ CŜŘΩǎ ǎǘŀǘƛǎǘƛŎǎ ƘŀǾŜ ƴƻǘ ōŜŜƴ ǳǇŘŀǘŜŘ ǎƛƴŎŜ нллп-2006, and conditions in and outside the study 
region have undoubtedly changed. Some of these relative rankings may no longer hold. 
9 These data are from Headwaters Economics (2015), US Bureau of Economic Analysis (2015), and US Bureau of the Census 
(2014, 2015). 
10 άbƻƴ-ƳŜǘǊƻ ±ƛǊƎƛƴƛŀέ ŀƴŘ άbƻƴ-ƳŜǘǊƻ ²Ŝǎǘ ±ƛǊƎƛƴƛŀέ ŎƻƳǇǊƛǎŜǎ ǘƘƻǎŜ ŎƻǳƴǘƛŜǎ ǘƘŀǘ are not a part of a federally defined 
metropolitan statistical area (MSA). While the Virginia counties in the study region are in MSAs, each of the study region 
counties are predominantly rural in landscape and character and are much more like other non-metro counties than they 
are like Northern Virginia or Tidewater, for example. Therefore, we believe that averages for non-metro Virginia provide a 
ƳƻǊŜ ŀǇǇǊƻǇǊƛŀǘŜ Ǉƻƛƴǘ ƻŦ ŎƻƳǇŀǊƛǎƻƴ ǘƘŀƴ ǎǘŀǘƛǎǘƛŎǎ ǘƘŀǘ ƛƴŎƭǳŘŜ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ ƳƻǊŜ ǳǊōŀƴ ŀǊŜŀǎΦ bƻƴŜ ƻŦ the 
West Virginia counties in the study region are part of an MSA. 
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o tŜǊǎƻƴŀƭ ƛƴŎƻƳŜ ƛƴ ǘƘŜ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƎǊŜǿ ōȅ мфΦт҈Σ 

ŎƻƳǇŀǊŜŘ ǘƻ мфΦс҈ ƎǊƻǿǘƘ ƻŦ ǇŜǊǎƻƴŀƭ ƛƴŎƻƳŜ ŦƻǊ ƴƻƴπƳŜǘǊƻ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ 

¶ hƴ ŀǾŜǊŀƎŜΣ ŜŀǊƴƛƴƎǎ ǇŜǊ Ƨƻō ƛƴ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ŀǊŜ ƘƛƎƘŜǊΣ ōȅ ŀōƻǳǘ ϷтΣпллκȅŜŀǊΣ ǘƘŀƴ ǘƘŜ 

ŀǾŜǊŀƎŜ ŦƻǊ ƴƻƴπƳŜǘǊƻ ±ƛǊƎƛƴƛŀ ŀƴŘ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ 

o 9ŀǊƴƛƴƎǎ ǇŜǊ Ƨƻō ƛƴ ǘƘŜ ±ƛǊƎƛƴƛŀ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ŀǊŜ ƘƛƎƘŜǊΣ ōȅ ŀōƻǳǘ 

ϷфΣоллκȅŜŀǊΣ ǘƘŀƴ ǘƘŜ ŀǾŜǊŀƎŜ ŦƻǊ ƴƻƴπƳŜǘǊƻ ±ƛǊƎƛƴƛŀ 

o 9ŀǊƴƛƴƎǎ ǇŜǊ Ƨƻō ƛƴ ǘƘŜ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ŀǊŜ ƭƻǿŜǊΣ ōȅ ŀōƻǳǘ 

ϷрΣмллκȅŜŀǊ ǘƘŀƴ ǘƘŜ ŀǾŜǊŀƎŜ ŦƻǊ ƴƻƴπƳŜǘǊƻ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ 

¶ tŜǊ ŎŀǇƛǘŀ ƛƴŎƻƳŜ ƛǎ ƘƛƎƘŜǊ ƛƴ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴΣ ōȅ ϷпΣмллκȅŜŀǊΣ ǘƘŀƴ ǘƘŜ ŀǾŜǊŀƎŜ ŦƻǊ ƴƻƴπƳŜǘǊƻ 

±ƛǊƎƛƴƛŀ ŀƴŘ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ 

o tŜǊ ŎŀǇƛǘŀ ƛƴŎƻƳŜ ƛƴ ǘƘŜ ±ƛǊƎƛƴƛŀ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƛǎ ƘƛƎƘŜǊΣ ōȅ ŀōƻǳǘ 

ϷпΣпллκȅŜŀǊΣ ǘƘŀƴ ǘƘŜ ŀǾŜǊŀƎŜ ŦƻǊ ƴƻƴπƳŜǘǊƻ ±ƛǊƎƛƴƛŀ 

o tŜǊ ŎŀǇƛǘŀ ƛƴŎƻƳŜ ƛƴ ǘƘŜ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴΣ ǿƘƛƭŜ ƎǊƻǿƛƴƎΣ ƛǎ 

ƭƻǿŜǊΣ ōȅ ŀōƻǳǘ ϷмΣпллκȅŜŀǊΣ ǘƘŀƴ ǘƘŜ ŀǾŜǊŀƎŜ ŦƻǊ ƴƻƴπƳŜǘǊƻ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ 

¶ ¢ƘŜ ǳƴŜƳǇƭƻȅƳŜƴǘ ǊŀǘŜ ƛƴ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƛǎ нΦр҈Σ ŎƻƳǇŀǊŜŘ ǘƻ нΦо҈ ŦƻǊ ƴƻƴπƳŜǘǊƻ ±ƛǊƎƛƴƛŀ 

ŀƴŘ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΣ ŘǳǊƛƴƎ нлллπнлмп 

o ¢ƘŜ ǳƴŜƳǇƭƻȅƳŜƴǘ ǊŀǘŜ ƛƴ ǘƘŜ ±ƛǊƎƛƴƛŀ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƛǎ нΦф҈Σ ŎƻƳǇŀǊŜŘ ǘƻ 

ŀƴ ǳƴŜƳǇƭƻȅƳŜƴǘ ǊŀǘŜ ƻŦ оΦн҈ ŦƻǊ ƴƻƴπƳŜǘǊƻ ±ƛǊƎƛƴƛŀΣ ŘǳǊƛƴƎ нлллπнлмп 

o ¢ƘŜ ǳƴŜƳǇƭƻȅƳŜƴǘ ǊŀǘŜ ƛƴ ǘƘŜ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƛǎ лΦо҈Σ 

ŎƻƳǇŀǊŜŘ ǘƻ ŀƴ ǳƴŜƳǇƭƻȅƳŜƴǘ ǊŀǘŜ ƻŦ мΦл҈ ŦƻǊ ƴƻƴπƳŜǘǊƻ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΣ ŘǳǊƛƴƎ нлллπ

нлмп 

¢ƘŜǎŜ ǘǊŜƴŘǎ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǿƘŀǘ ǊŜƎƛƻƴŀƭ ŜŎƻƴƻƳƛǎǘǎ aŎDǊŀƴŀƘŀƴ ŀƴŘ ²ƻƧŀƴ ƘŀǾŜ ŎŀƭƭŜŘ ǘƘŜ 

άwǳǊŀƭ DǊƻǿǘƘ ¢ǊƛŦŜŎǘŀέ ƻŦ ƻǳǘŘƻƻǊ ŀƳŜƴƛǘƛŜǎΣ ŀ ŎǊŜŀǘƛǾŜ Ŏƭŀǎǎ ƻŦ ǿƻǊƪŜǊǎΣ ŀƴŘ ŀ ǎǘǊƻƴƎ άŜƴǘǊŜǇǊŜƴŜǳǊƛŀƭ 

ŎƻƴǘŜȄǘέ όƛƴƴƻǾŀǘƛƻƴπŦǊƛŜƴŘƭƛƴŜǎǎύ όнлмлύΦ LƴŘƛǾƛŘǳŀƭ ǿƻǊƪŜǊǎΣ ǊŜǘƛǊŜŜǎΣ ŀƴŘ ǾƛǎƛǘƻǊǎ ŀǊŜ ŀǘǘǊŀŎǘŜŘ ǘƻ ǘƘŜ 

ƴŀǘǳǊŀƭ ōŜŀǳǘȅ ƻŦ ǘƘŜ ǊŜƎƛƻƴ ǿƘƛƭŜ ŜƴǘǊŜǇǊŜƴŜǳǊǎ ŀǊŜ ŀǘǘǊŀŎǘŜŘ ōȅ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΣ ōȅ 

ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ǿƻǊƪŦƻǊŎŜΣ ŀƴŘ ōȅ ŜȄƛǎǘƛƴƎ ǎǳǇǇƻǊǘ ŦǊƻƳ ƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘΦ ²ƻǊƪŜǊǎΣ ŦƻǊ ǘƘŜƛǊ ǇŀǊǘΣ 

ŀǊŜ ǊŜǘŀƛƴŜŘ ŀƴŘ ƴǳǊǘǳǊŜŘ ōȅ ŘȅƴŀƳƛŎ ōǳǎƛƴŜǎǎŜǎ ǘƘŀǘ Ŧƛǘ ǿƛǘƘ ǘƘŜ ƭŀƴŘǎŎŀǇŜ ŀƴŘ ƭƛŦŜǎǘȅƭŜ ǘƘŀǘ ŀǘǘǊŀŎǘŜŘ 

ǘƘŜƳ ǘƻ ǘƘŜ ǊŜƎƛƻƴ ƛƴ ǘƘŜ ŦƛǊǎǘ ǇƭŀŎŜΦ !ǎ ŦǳǊǘƘŜǊ ƛƴŘƛŎŀǘƛƻƴ ƻŦ ǘƘƛǎ ŘȅƴŀƳƛŎΣ ŎƻƴǎƛŘŜǊ ǎƛƴŎŜ нлллΥф 

¶ ¢ƘŜ ǊŜƎƛƻƴΩǎ ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǿǘƘ Ƙŀǎ ōŜŜƴ ǇǊƛƳŀǊƛƭȅ ŘǳŜ ǘƻ ƛƴπƳƛƎǊŀǘƛƻƴ 

¶ ¢ƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ср ȅŜŀǊǎ ŀƴŘ ƻƭŘŜǊ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ŦǊƻƳ мпΦр҈ ǘƻ мрΦр҈ 

¶ tǊƻǇǊƛŜǘƻǊǎΩ ŜƳǇƭƻȅƳŜƴǘ ƛǎ ǳǇ ōȅ нуΦф҈  

¶ bƻƴπƭŀōƻǊ ƛƴŎƻƳŜ όǇǊƛƳŀǊƛƭȅ ƛƴǾŜǎǘƳŜƴǘ ǊŜǘǳǊƴǎ ŀƴŘ ŀƎŜπǊŜƭŀǘŜŘ ǘǊŀƴǎŦŜǊ ǇŀȅƳŜƴǘǎ ƭƛƪŜ {ƻŎƛŀƭ 

{ŜŎǳǊƛǘȅύ ƛǎ ǳǇ ōȅ офΦл҈Φ 

¢ƘŜǎŜ ǘǊŜƴŘǎ ǎǳƎƎŜǎǘ ŜƴǘǊŜǇǊŜƴŜǳǊǎ ŀƴŘ ǊŜǘƛǊŜŜǎ ŀǊŜ ƳƻǾƛƴƎ ǘƻ όƻǊ ǎǘŀȅƛƴƎ ƛƴύ ǘƘƛǎ ǊŜƎƛƻƴΣ ōǊƛƴƎƛƴƎ ǘƘŜƛǊ 

ƛƴŎƻƳŜΣ ŜȄǇŜǊǘƛǎŜΣ ŀƴŘ ƧƻōπŎǊŜŀǘƛƴƎ ŜƴŜǊƎȅ ǿƛǘƘ ǘƘŜƳΦ 

¢ŜƳǇƻǊŀǊȅ ǊŜǎƛŘŜƴǘǎςǘƻǳǊƛǎǘǎ ŀƴŘ ǊŜŎǊŜŀǘƛƻƴƛǎǘǎ ŀǘǘǊŀŎǘŜŘ ǘƻ ǘƘŜ ƴŀǘǳǊŀƭ ŀƳŜƴƛǘƛŜǎ ƻŦ ǘƘŜ ǊŜƎƛƻƴςŀƴŘ 

ǘƘŜ ōǳǎƛƴŜǎǎŜǎ ǘƘŀǘ ǎŜǊǾŜ ǘƘŜƳ ŀǊŜ ŀƭǎƻ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘǎ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳȅΦ ¢ƻǳǊƛǎǘǎ ǎǇŜƴǘ ƳƻǊŜ 
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ǘƘŀƴ ϷмΦн ōƛƭƭƛƻƴ ƛƴ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ƛƴ нлмпΦ ¢ƘŜ ŎƻƳǇŀƴƛŜǎ ǘƘŀǘ ŘƛǊŜŎǘƭȅ ǎŜǊǾŜŘ ǘƘƻǎŜ ǘƻǳǊƛǎǘǎ 

ŜƳǇƭƻȅŜŘ ммΣспн ǇŜƻǇƭŜΣ ƻǊ мрΦп҈ ƻŦ ŀƭƭ Ŧǳƭƭπ ŀƴŘ ǇŀǊǘπǘƛƳŜ ǿƻǊƪŜǊǎ ό5Ŝŀƴ wǳƴȅŀƴ !ǎǎƻŎƛŀǘŜǎΣ нлмрΤ 

IŜŀŘǿŀǘŜǊǎ 9ŎƻƴƻƳƛŎǎΣ нлмрΤ ±ƛǊƎƛƴƛŀ ¢ƻǳǊƛǎƳ /ƻǊǇƻǊŀǘƛƻƴΣ нлмрύΦ  

Lǘ ƛǎ ƛƴ ǘƘƛǎ ŎƻƴǘŜȄǘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŜŎƻƴƻƳƛŎ ƛƳǇŀŎǘǎ ƻŦ ǘƘŜ a±t Ƴǳǎǘ ōŜ ǿŜƛƎƘŜŘ ŀƴŘ ǘƘŜ ŀǇǇǊŜƘŜƴǎƛƻƴ 

ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǊŜǎƛŘŜƴǘǎ ǳƴŘŜǊǎǘƻƻŘΦ aŀƴȅ ōŜƭƛŜǾŜ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜ ǿƛƭƭ 

ƪƛƭƭΣ ƻǊ ŀǘ ƭŜŀǎǘ ŘŀƳǇŜƴΣ ǘƘŜ ǇǊƻŘǳŎǘƛǾƛǘȅ ƻŦ ǘƘŜ ǇǊƻǾŜǊōƛŀƭ ƎƻƻǎŜ ǘƘŀǘ ƭŀȅǎ ƛǘǎ ƎƻƭŘŜƴ ŜƎƎǎ ƛƴ ǘƘŜ ǊŜƎƛƻƴΦ 

¢Ƙƛǎ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ŀ ǎƭƻǿŜǊ ǊŀǘŜ ƻŦ ƎǊƻǿǘƘ ƛƴ ǘƘŜ ǊŜƎƛƻƴ ŀƴŘ ǿƻǊǎŜ ŜŎƻƴƻƳƛŎ ƻǳǘŎƻƳŜǎΦ aƻǊŜ ŘƛǊŜ ƛǎ 

ǘƘŜ ǇǊƻǎǇŜŎǘ ǘƘŀǘ ōǳǎƛƴŜǎǎŜǎ ǿƛƭƭ ƴƻǘ ōŜ ŀōƭŜ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜƛǊ ŎǳǊǊŜƴǘ ƭŜǾŜƭǎ ƻŦ ŜƳǇƭƻȅƳŜƴǘΦ Wǳǎǘ ŀǎ 

ǊŜǘƛǊŜŜǎ ŀƴŘ Ƴŀƴȅ ōǳǎƛƴŜǎǎŜǎ Ŏŀƴ ŎƘƻƻǎŜ ǿƘŜǊŜ ǘƻ ƭƻŎŀǘŜΣ ǾƛǎƛǘƻǊǎ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ǾƛǎƛǘƻǊǎ ƘŀǾŜ ǇǊŀŎǘƛŎŀƭƭȅ 

ǳƴƭƛƳƛǘŜŘ ŎƘƻƛŎŜǎ ŦƻǊ ǇƭŀŎŜǎ ǘƻ ǎǇŜƴŘ ǘƘŜƛǊ ǾŀŎŀǘƛƻƴ ǘƛƳŜ ŀƴŘ ŜȄǇŜƴŘŀōƭŜ ƛƴŎƻƳŜΦ LŦ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ 

ƭƻǎŜǎ ƛǘǎ ŀƳŜƴƛǘȅ ŜŘƎŜΣ ƻǘƘŜǊ ǘƘƛƴƎǎ ōŜƛƴƎ ŜǉǳŀƭΣ ǇŜƻǇƭŜ ǿƛƭƭ Ǝƻ ŜƭǎŜǿƘŜǊŜΣ ŀƴŘ ǘƘƛǎ ǊŜƎƛƻƴ ŎƻǳƭŘ 

ŎƻƴǘǊŀŎǘΦ 

LƴǎǘŜŀŘ ƻŦ ŀ άǾƛǊǘǳƻǳǎ ŎƛǊŎƭŜέ ǿƛǘƘ ŀƳŜƴƛǘƛŜǎ ŀƴŘ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜ ŀǘǘǊŀŎǘƛƴƎκǊŜǘŀƛƴƛƴƎ ǊŜǎƛŘŜƴǘǎ ŀƴŘ 

ǾƛǎƛǘƻǊǎΣ ǿƘƻ ƛƳǇǊƻǾŜ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜΣ ǿƘƛŎƘ ǘƘŜƴ ŀǘǘǊŀŎǘǎ ƳƻǊŜ ǊŜǎƛŘŜƴǘǎ ŀƴŘ ǾƛǎƛǘƻǊǎΣ ǘƘŜ a±t ŎƻǳƭŘ 

ǘƛǇ ǘƘŜ ǊŜƎƛƻƴ ƛƴǘƻ ŀ ŘƻǿƴǿŀǊŘ ǎǇƛǊŀƭΦ Lƴ ǘƘŀǘ ǎŎŜƴŀǊƛƻΣ ƭƻǎǎ ƻŦ ŀƳŜƴƛǘȅ ŀƴŘ Ǌƛǎƪ ǘƻ ǇƘȅǎƛŎŀƭ ǎŀŦŜǘȅ ǿƻǳƭŘ 

ǘǊŀƴǎƭŀǘŜ ƛƴǘƻ ŀ ŘƛƳƛƴǳǘƛƻƴ ƻǊ ƻǳǘǊƛƎƘǘ ƭƻǎǎ ƻŦ ǘƘŜ ǳǎŜ ŀƴŘ ŜƴƧƻȅƳŜƴǘ ƻŦ ƘƻƳŜǎΣ ŦŀǊƳǎΣ ŀƴŘ ǊŜŎǊŜŀǘƛƻƴŀƭ 

ŀƴŘ ŎǳƭǘǳǊŀƭ ŜȄǇŜǊƛŜƴŎŜǎΦ {ƻƳŜ ǇƻǘŜƴǘƛŀƭ ƛƴπƳƛƎǊŀƴǘǎ ǿƻǳƭŘ ŎƘƻƻǎŜ ƻǘƘŜǊ ƭƻŎŀǘƛƻƴǎ ŀƴŘ ǎƻƳŜ ƭƻƴƎπǘƛƳŜ 

ǊŜǎƛŘŜƴǘǎ ǿƻǳƭŘ ƳƻǾŜ ŀǿŀȅΣ ŘǊŀƛƴƛƴƎ ǘƘŜ ǊŜƎƛƻƴ ƻŦ ǎƻƳŜ ƻŦ ƛǘǎ Ƴƻǎǘ ǇǊƻŘǳŎǘƛǾŜ ƳŜƳōŜǊǎΦ IƻƳŜƻǿƴŜǊǎ 

ǿƻǳƭŘ ƭƻǎŜ Ŝǉǳƛǘȅ ŀǎ ƘƻǳǎƛƴƎ ǇǊƛŎŜǎ Ŧƻƭƭƻǿ ŀ ǎǘŀƎƴŀǘƛƴƎ ŜŎƻƴƻƳȅΦ ²ƛǘƘ ŦŜǿŜǊ ǇŜƻǇƭŜ ǘƻ ŎǊŜŀǘŜ 

ŜŎƻƴƻƳƛŎ ƻǇǇƻǊǘǳƴƛǘȅΣ ŦŜǿŜǊ Ƨƻōǎ ŀƴŘ ƭŜǎǎ ƛƴŎƻƳŜ ǿƛƭƭ ōŜ ƎŜƴŜǊŀǘŜŘΦ /ƻƳƳǳƴƛǘƛŜǎ ŎƻǳƭŘ ōŜŎƻƳŜ 

ƘƻƭƭƻǿŜŘ ƻǳǘΣ ǘǊƛƎƎŜǊƛƴƎ ŀ ǎŜŎƻƴŘ ǿŀǾŜ ƻŦ ŀƳŜƴƛǘȅ ƭƻǎǎΣ ƻǳǘπƳƛƎǊŀǘƛƻƴΣ ŀƴŘ ŦǳǊǘƘŜǊ ŜŎƻƴƻƳƛŎ 

ǎǘŀƎƴŀǘƛƻƴΦ 

9b±Lwhba9b¢![π9/hbhaL/ 9CC9/¢{ !b5 ²I9w9 ¢I9¸ ²h¦[5 h//¦w 
Lƴ ǘƘŜ ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΣ ǿŜ Ŧƻƭƭƻǿ ǘƘƛǎ ǇƻǘŜƴǘƛŀƭ ŎȅŎƭŜ ŀƴŘ ŜǎǘƛƳŀǘŜ ǘƘǊŜŜ ŘƛǎǘƛƴŎǘ ǘȅǇŜǎ ƻŦ 

ŜŎƻƴƻƳƛŎ ŎƻƴǎŜǉǳŜƴŎŜǎΦ 

CƛǊǎǘΣ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ŘƛǊŜŎǘ ōƛƻǇƘȅǎƛŎŀƭ ƛƳǇŀŎǘǎ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ǇƛǇŜƭƛƴŜΣ ŀǊŜ ŜŦŦŜŎǘǎ ƻƴ 

ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎςǘƘŜ ōŜƴŜŦƛǘǎ ƴŀǘǳǊŜ ǇǊƻǾƛŘŜǎ ǘƻ ǇŜƻǇƭŜ ŦƻǊ ŦǊŜŜΣ ƭƛƪŜ ǇǳǊƛŦƛŜŘ ǿŀǘŜǊ ƻǊ ǊŜŎǊŜŀǘƛƻƴŀƭ 

ƻǇǇƻǊǘǳƴƛǘƛŜǎΣ ǘƘŀǘ ǿƛƭƭ ōŜŎƻƳŜ ƭŜǎǎ ŀǾŀƛƭŀōƭŜ ŀƴŘκƻǊ ƭŜǎǎ ǾŀƭǳŀōƭŜ ŘǳŜ ǘƻ ǘƘŜ a±tΩǎ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ 

ƻǇŜǊŀǘƛƻƴΦ {ŜŎƻƴŘ ŀǊŜ ŜŦŦŜŎǘǎ ƻƴ ǇǊƻǇŜǊǘȅ ǾŀƭǳŜ ŀǎ ƻǿƴŜǊǎ ŀƴŘ ǿƻǳƭŘπōŜ ƻǿƴŜǊǎ ŎƘƻƻǎŜ ǇǊƻǇŜǊǘƛŜǎ 

ŦŀǊǘƘŜǊ ŦǊƻƳ ǘƘŜ ǇƛǇŜƭƛƴŜΩǎ ǊƛƎƘǘπƻŦπǿŀȅΣ ŜǾŀŎǳŀǘƛƻƴ ȊƻƴŜΣ ŀƴŘ ǾƛŜǿǎƘŜŘΦ ¢ƘƛǊŘ ŀƴŘ Ŧƛƴŀƭƭȅ ŀǊŜ ƳƻǊŜ 

ƎŜƴŜǊŀƭ ŜŎƻƴƻƳƛŎ ŜŦŦŜŎǘǎ ŎŀǳǎŜŘ ōȅ ŀ ŘŀƳǇŜƴƛƴƎ ƻŦ ŦǳǘǳǊŜ ƎǊƻǿǘƘ ǇǊƻǎǇŜŎǘǎ ƻǊ ŜǾŜƴ ŀ ǊŜǾŜǊǎŀƭ ƻŦ 

ŦƻǊǘǳƴŜ ŦƻǊ ǎƻƳŜ ƛƴŘǳǎǘǊƛŜǎΦ 

²Ŝ ōŜƎƛƴ ǿƛǘƘ ŀƴ ŜȄǇƭƻǊŀǘƛƻƴ ƻŦ ǘƘŜ ƎŜƻƎǊŀǇƘƛŎ ŀǊŜŀ ƻǾŜǊ ǿƘƛŎƘ ǘƘŜǎŜ ǾŀǊƛƻǳǎ ŜŦŦŜŎǘǎ ǿƛƭƭ Ƴƻǎǘ ƭƛƪŜƭȅ ōŜ 

ŦŜƭǘΦ 

LƳǇŀŎǘ ½ƻƴŜǎ ǿƛǘƘƛƴ ǘƘŜ {ǘǳŘȅ wŜƎƛƻƴ 

/ƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜ ŎƻǊǊƛŘƻǊ ƛǘǎŜƭŦ ǿƻǳƭŘ ǊŜǉǳƛǊŜ ŎƭŜŀǊƛƴƎ ŀƴ ŀǊŜŀ ŀǘ ƭŜŀǎǘ мнр ŦŜŜǘ όоуΦм Ƴύ 

ǿƛŘŜΦ όLǘ ǿƻǳƭŘ ōŜ ǿƛŘŜǊ ƛƴ ǎƻƳŜ ŀǊŜŀǎ ŘŜǇŜƴŘƛƴƎ ƻƴ ǎƭƻǇŜΦύ !ŦǘŜǊ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ǘƘŜ ǇŜǊƳŀƴŜƴǘ ǊƛƎƘǘπ
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ƻŦπǿŀȅ όwh²ύ ǿƻǳƭŘ ōŜ рл ŦŜŜǘ ǿƛŘŜ ŀƭƻƴƎ ǘƘŜ ŜƴǘƛǊŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜΦ ²ƛǘƘƛƴ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ 

ȊƻƴŜ ŀƴŘ ǊƛƎƘǘπƻŦπǿŀȅ ƛǎ ǿƘŜǊŜ ǘƘŜ ƎǊŜŀǘŜǎǘ ŘƛǎǊǳǇǘƛƻƴ ƻŦ ŜŎƻǎȅǎǘŜƳ ǇǊƻŎŜǎǎŜǎ ǿƛƭƭ ƻŎŎǳǊΣ ǎƻ ǘƘŜǎŜ 

ȊƻƴŜǎ ŀǊŜ ǿƘŜǊŜ ǊŜŘǳŎǘƛƻƴǎ ƛƴ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜ ό9{±ύ ŜƳŀƴŀǘŜΦ {ƛƴŎŜ ǿŜ ŀǊŜ ŜǎǘƛƳŀǘƛƴƎ 

ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜǎ ŀǘ ǘƘŜƛǊ Ǉƻƛƴǘ ƻŦ ƻǊƛƎƛƴΣ ǿŜ ǿƛƭƭ ŦƻŎǳǎ ƻƴ ǘƘŜ wh² ŀƴŘ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ȊƻƴŜΣ 

ŀǎ ǿŜƭƭ ŀǎ ǘŜƳǇƻǊŀǊȅ ŀƴŘ ǇŜǊƳŀƴŜƴǘ ŀŎŎŜǎǎ ǊƻŀŘǎΣ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪǎǇŀŎŜǎΣ ŀƴŘ ǇŜǊƳŀƴŜƴǘ ǎǳǊŦŀŎŜ 

ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ 

hǇŜǊŀǘŜŘ ŀǘ ƛǘǎ ƛƴǘŜƴŘŜŘ ǇǊŜǎǎǳǊŜ ŀƴŘ ŘǳŜ ǘƻ ǘƘŜ ƛƴƘŜǊŜƴǘ Ǌƛǎƪ ƻŦ ƭŜŀƪǎ ŀƴŘ ŜȄǇƭƻǎƛƻƴǎΣ ǘƘŜ ǇƛǇŜƭƛƴŜ 

ǿƻǳƭŘ ǇǊŜǎŜƴǘ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ƘŀǾƛƴƎ ǎƛƎƴƛŦƛŎŀƴǘ ƘǳƳŀƴ ŀƴŘ ŜŎƻƭƻƎƛŎŀƭ ŎƻƴǎŜǉǳŜƴŎŜǎ ǿƛǘƘƛƴ ŀ ƭŀǊƎŜ 

άIƛƎƘ /ƻƴǎŜǉǳŜƴŎŜ !ǊŜŀέ ŀƴŘ ŀƴ ŜǾŜƴ ƭŀǊƎŜǊ ŜǾŀŎǳŀǘƛƻƴ ȊƻƴŜΦ ! IƛƎƘ /ƻƴǎŜǉǳŜƴŎŜ !ǊŜŀ όI/!ύ ƛǎ άǘƘŜ 

ŀǊŜŀ ǿƛǘƘƛƴ ǿƘƛŎƘ ōƻǘƘ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ǇǊƻǇŜǊǘȅ ŘŀƳŀƎŜ ŀƴŘ ǘƘŜ ŎƘŀƴŎŜ ƻŦ ǎŜǊƛƻǳǎ ƻǊ Ŧŀǘŀƭ ƛƴƧǳǊȅ ǿƻǳƭŘ 

ōŜ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀ ǊǳǇǘǳǊŜ ŦŀƛƭǳǊŜέ ό{ǘŜǇƘŜƴǎΣ нлллΣ ǇΦ оύΦ ¦ǎƛƴƎ {ǘŜǇƘŜƴǎΩ 

ŦƻǊƳǳƭŀΣ ǘƘŜ I/! ŦƻǊ ǘƘƛǎ ǇƛǇŜƭƛƴŜ ǿƻǳƭŘ ƘŀǾŜ ŀ ǊŀŘƛǳǎ ƻŦ мΣлфр ŦŜŜǘ όоооΦф ƳύΦ ¢ƘŜ ŜǾŀŎǳŀǘƛƻƴ ȊƻƴŜ ƛǎ 

ŘŜŦƛƴŜŘ ōȅ ǘƘŜ ŘƛǎǘŀƴŎŜ ōŜȅƻƴŘ ǿƘƛŎƘ ŀƴ ǳƴǇǊƻǘŜŎǘŜŘ ƘǳƳŀƴ ŎƻǳƭŘ ŜǎŎŀǇŜ ōǳǊƴ ƛƴƧǳǊȅ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ 

ǘƘŜ ƛƎƴƛǘƛƻƴ ƻǊ ŜȄǇƭƻǎƛƻƴ ƻŦ ƭŜŀƪƛƴƎ Ǝŀǎ όtƛǇŜƭƛƴŜ !ǎǎƻŎƛŀǘƛƻƴ ŦƻǊ tǳōƭƛŎ !ǿŀǊŜƴŜǎǎΣ нллтΣ ǇΦ нфύΦ ¢ƘŜǊŜ 

ǿƻǳƭŘ ōŜ ŀ ǇƻǘŜƴǘƛŀƭ ŜǾŀŎǳŀǘƛƻƴ ȊƻƴŜ ǿƛǘƘ ŀ ǊŀŘƛǳǎ ƻŦ ŀǘ ƭŜŀǎǘ оΣруо ŦŜŜǘ όмлфнΦм ƳύΦ11 ό{ŜŜ ƳŀǇΣ CƛƎǳǊŜ 

оΣ ŦƻǊ ŀ ŎƭƻǎŜπǳǇ ƻŦ ǘƘŜǎŜ ȊƻƴŜǎ ƛƴ ǇŀǊǘ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴΦύ !ƴ ŜȄǇƭƻǎƛƻƴ ǿƻǳƭŘ ǳƴŘƻǳōǘŜŘƭȅ ŀŦŦŜŎǘ 

ŜŎƻǎȅǎǘŜƳ ǇǊƻŎŜǎǎŜǎ ǿƛǘƘƛƴ ǘƘŜ I/! ŀƴŘ Ǉƻǎǎƛōƭȅ ǘƘŜ ŜǾŀŎǳŀǘƛƻƴ ȊƻƴŜΣ ōǳǘ ƎƛǾŜƴ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŀƴ 

ŜȄǇƭƻǎƛƻƴ ŀǘ ŀ ǇŀǊǘƛŎǳƭŀǊ Ǉƻƛƴǘ ŀƭƻƴƎ ǘƘŜ ǇƛǇŜƭƛƴŜ ŀǘ ŀ ƎƛǾŜƴ ǘƛƳŜ ƛǎ ǎƳŀƭƭΣ ǿŜ Řƻ ƴƻǘ ƛƴŎƭǳŘŜ ǘƘŜ 

ŀŘŘƛǘƛƻƴŀƭ ŜŦŦŜŎǘǎ ƻƴ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜ ŘǳŜ ǘƻ ŜȄǇƭƻǎƛƻƴ ƛƴ ǘƘŜ Ŏƻǎǘ ŜǎǘƛƳŀǘŜǎΦ 

9ŦŦŜŎǘǎ ƻƴ ƭŀƴŘ ǾŀƭǳŜ ŀǊŜ ŀƴƻǘƘŜǊ 

ƳŀǘǘŜǊΣ ŀƴŘ ƛǘ ƛǎ ǊŜŀǎƻƴŀōƭŜ ǘƻ ŎƻƴǎƛŘŜǊ 

ƭŀƴŘ ǾŀƭǳŜ ƛƳǇŀŎǘǎ ǘƘǊƻǳƎƘ ōƻǘƘ ǘƘŜ 

ƘƛƎƘ ŎƻƴǎŜǉǳŜƴŎŜ ŀǊŜŀ ŀƴŘ ǘƘŜ 

ŜǾŀŎǳŀǘƛƻƴ ȊƻƴŜΦ !ǎ YƛŜƭƛǎŎƘ όнлмрύ 

ǎǘǊŜǎǎŜǎΣ ǘƘŜ ǾŀƭǳŜ ƻŦ ƭŀƴŘ ƛǎ 

ŘŜǘŜǊƳƛƴŜŘ ōȅ ƘǳƳŀƴ ǇŜǊŎŜǇǘƛƻƴΣ ŀƴŘ 

ǇǊƻǇŜǊǘȅ ƻǿƴŜǊǎ ŀƴŘ ǿƻǳƭŘπōŜ ƻǿƴŜǊǎ ƘŀǾŜ ŀƳǇƭŜ ǊŜŀǎƻƴ ǘƻ ǇŜǊŎŜƛǾŜ Ǌƛǎƪ ǘƻ ǇǊƻǇŜǊǘȅ ƴŜŀǊ ƘƛƎƘπ

ǇǊŜǎǎǳǊŜ ƴŀǘǳǊŀƭ Ǝŀǎ ǘǊŀƴǎƳƛǎǎƛƻƴ ǇƛǇŜƭƛƴŜǎΦ ¢ǊŀŘƛǘƛƻƴŀƭ ƴŜǿǎ ǊŜǇƻǊǘǎΣ ¸ƻǳ¢ǳōŜΣ ŀƴŘ ƻǘƘŜǊ ƳŜŘƛŀ 

ǊŜǇƻǊǘǎ ŀǘǘŜǎǘ ǘƻ ǘƘŜ ƻŎŎǳǊǊŜƴŎŜ ŀƴŘ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ǇƛǇŜƭƛƴŜ ƭŜŀƪǎ ŀƴŘ ŜȄǇƭƻǎƛƻƴǎΣ ǿƘƛŎƘ ŀǊŜ ŜǾŜƴ 

ƳƻǊŜ ǇǊŜǾŀƭŜƴǘ ŦƻǊ ƴŜǿŜǊ ǇƛǇŜƭƛƴŜǎ ǘƘŀƴ ŦƻǊ ǘƘƻǎŜ ƛƴǎǘŀƭƭŜŘ ŘŜŎŀŘŜǎ ŀƎƻ ό{ƳƛǘƘΣ нлмрύΦ LƴŦƻǊƳŀǘƛƻƴ 

ŀōƻǳǘ ǇƛǇŜƭƛƴŜ Ǌƛǎƪǎ ǘǊŀƴǎƭŀǘŜǎ ƛƴǎǘŀƴǘƭȅ ƛƴǘƻ ōǳȅŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ŀƴŘΣ ǘƘŜǊŜŦƻǊŜΣ ƛƴǘƻ ǘƘŜ ŎƘŀƴŎŜǎ ƻŦ 

ǎŜƭƭƛƴƎ ǇǊƻǇŜǊǘƛŜǎ ŜȄǇƻǎŜŘ ǘƻ ǘƘƻǎŜ ǊƛǎƪǎΣ ƛƴǘƻ ǇǊƛŎŜǎ ƻŦŦŜǊŜŘ ŦƻǊ ǘƘƻǎŜ ǇǊƻǇŜǊǘƛŜǎΣ ŀƴŘΣ ŦƻǊ ǇŜƻǇƭŜ ǿƘƻ 

ŀƭǊŜŀŘȅ ƻǿƴ ǎǳŎƘ ǇǊƻǇŜǊǘƛŜǎΣ ŘƛƳƛƴƛǎƘŜŘ ŜƴƧƻȅƳŜƴǘ ƻŦ ǘƘŜƳ όCǊŜȅōƻǘŜ ϧ CǊǳƛǘǎΣ нлмрύΦ 

Lƴ ŀŘŘƛǘƛƻƴΣ ƭƻǎǎ ƻŦ ǾƛŜǿ ǉǳŀƭƛǘȅ ǿƻǳƭŘ ōŜ ŜȄǇŜŎǘŜŘ ŦƻǊ ǇǊƻǇŜǊǘƛŜǎ ōƻǘƘ ƴŜŀǊ ǘƻ ŀƴŘ ŦŀǊ ŦǊƻƳ ǘƘŜ ǇƛǇŜƭƛƴŜ 

ŎƻǊǊƛŘƻǊΦ ¦ƴƭƛƪŜ ƭŜŀƪǎ ŀƴŘ ŜȄǇƭƻǎƛƻƴǎΣ ǾƛŜǿ ǉǳŀƭƛǘȅ ƛƳǇŀŎǘǎ ǿƛƭƭ ƻŎŎǳǊ ǿƛǘƘ ŎŜǊǘŀƛƴǘȅΦ LŦ ǘƘŜ ǇƛǇŜƭƛƴŜ ƛǎ 

ōǳƛƭǘΣ ǇŜƻǇƭŜ ǿƛƭƭ ǎŜŜ ǘƘŜ ŎƻǊǊƛŘƻǊ ŀǎ ŀ ōǊŜŀƪ ƛƴ ŀ ƻƴŎŜ ŎƻƳǇƭŜǘŜƭȅ ŦƻǊŜǎǘŜŘ ƘƛƭƭǎƛŘŜΣ ŀƴŘ ǘƘŜƛǊ άƳƛƭƭƛƻƴπ

                                                 
11 The maximum operating pressure proposed for the MVP is 1,480 PSIG, but the source data for this evacuation distance is 
a table with pressure in 100 PSIG increments. The full evacuation distance would be between 3,583 feet and 3,709 feet, the 
ŘƛǎǘŀƴŎŜ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ŀ пнέ ǇƛǇŜƭƛƴŜ ƻǇŜǊŀǘŜŘ ŀǘ мΣрлл t{LDΦ ¢ƘŜ ǳǇǎƘƻǘ ŦƻǊ ǘƘƛǎ ǎǘǳŘȅ ƛǎ ŀ ǎƭƛƎƘǘƭȅ ƳƻǊŜ ŎƻƴǎŜǊǾŀǘƛǾŜ 
estimate of the effect of the MVP on property value.  

άL ǎŀǿ ƴƻ ƻǘƘŜǊ ƻǇǘƛƻƴ ǘƘŀƴ ǘƻ ŎŀƴŎŜƭ Ƴȅ ƘƻƳŜ ōǳƛƭŘƛƴƎ 

ǇǊƻƧŜŎǘ ƻƴŎŜ ǘƘŜ a±t ǿŀǎ ǇǊƻǇƻǎŜŘ ǘƻ ŎǊƻǎǎ ǘƘŜ 

ǇǊƻǇŜǊǘȅΦέ 

τ /ƘǊƛǎǘƛŀƴ wŜƛŘȅǎΣ .ƭŀŎƪǎōǳǊƎΣ ±! 
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ŘƻƭƭŀǊέ ǾƛŜǿ ǿƛƭƭ ōŜ ŘƛƳƛƴƛǎƘŜŘΦ ¢ƘŜǊŜŦƻǊŜΣ ŦƻǊ ƻǳǊ ŀƴŀƭȅǎƛǎ ƻŦ ƭŀƴŘ ǾŀƭǳŜΣ ǿŜ ŎƻƴǎƛŘŜǊ ŀƴȅ ǇƭŀŎŜ ǿƘŜǊŜ 

ǘƘŜǊŜ ƛǎ ŎƻƴǎƛŘŜǊŀōƭŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ǎŜŜ ǘƘŜ ǇƛǇŜƭƛƴŜ ŎƻǊǊƛŘƻǊ ǘƻ ōŜ ǿƛǘƘƛƴ ƛǘǎ ŘƛǊŜŎǘ ƛƳǇŀŎǘ ȊƻƴŜΦ ό{ŜŜ 

ƳŀǇΣ CƛƎǳǊŜ тΣ ƛƴ ǘƘŜ ƭŀƴŘ ǾŀƭǳŜ ǎŜŎǘƛƻƴ ŦƻǊ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ Ǿƛǎƛōƛƭƛǘȅ ŀƴŀƭȅǎƛǎΦύ 

.ŜȅƻƴŘ ǘƘŜ ƭƻǎǎ ƻŦ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ǎǘŜƳƳƛƴƎ ŦǊƻƳ ǘƘŜ ŎƻƴǾŜǊǎƛƻƴ ƻŦ ƭŀƴŘ ƛƴ ǘƘŜ wh²Σ ǘƘŜ ƭƻǎǎ ƻŦ 

ǇǊƻǇŜǊǘȅ ǾŀƭǳŜ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ǘƘŜ ŎƘŀƴŎŜ ƻŦ ōƛƻǇƘȅǎƛŎŀƭ ƛƳǇŀŎǘǎΣ ƻǊ ǘƘŜ ŎŜǊǘŀƛƴǘȅ ƻŦ ƛƳǇŀŎǘǎ ƻƴ 

ŀŜǎǘƘŜǘƛŎǎΣ ǘƘŜ ǇǊƻǇƻǎŜŘ a±t ǿƻǳƭŘ ŀƭǎƻ ŘƛƳƛƴƛǎƘ ǇƘȅǎƛŎŀƭ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎΣ ǎŎŜƴƛŎ ŀƳŜƴƛǘȅΣ ŀƴŘ 

ǇŀǎǎƛǾŜπǳǎŜ ǾŀƭǳŜ ǘƘŀǘ ŀǊŜ ǊŜŀƭƛȊŜŘ ƻǊ ŜƴƧƻȅŜŘ ōŜȅƻƴŘ ǘƘŜ ŜǾŀŎǳŀǘƛƻƴ ȊƻƴŜ ŀƴŘ ƻǳǘ ƻŦ ǎƛƎƘǘ ƻŦ ǘƘŜ 

ǇƛǇŜƭƛƴŜ ŎƻǊǊƛŘƻǊΦ ¢ƘŜ ǇŜƻǇƭŜ ŀŦŦŜŎǘŜŘ ƛƴŎƭǳŘŜ ǊŜǎƛŘŜƴǘǎΣ ōǳǎƛƴŜǎǎŜǎΣ ŀƴŘ ƭŀƴŘƻǿƴŜǊǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ 

ǎǘǳŘȅ ǊŜƎƛƻƴΣ ŀǎ ǿŜƭƭ ŀǎ ǇŀǎǘΣ ŎǳǊǊŜƴǘΣ ŀƴŘ ŦǳǘǳǊŜ ǾƛǎƛǘƻǊǎ ǘƻ ǘƘŜ ǊŜƎƛƻƴΦ ¢ƘŜ ƛƳǇŀŎǘǎ ƻƴ ƘǳƳŀƴ ǿŜƭƭπ

ōŜƛƴƎ ǿƻǳƭŘ ōŜ ǊŜŦƭŜŎǘŜŘ ƛƴ ŜŎƻƴƻƳƛŎ ŘŜŎƛǎƛƻƴǎ ǎǳŎƘ ŀǎ ǿƘŜǘƘŜǊ ǘƻ ǎǘŀȅ ƛƴ ƻǊ ƳƛƎǊŀǘŜ ǘƻ ǘƘŜ ǎǘǳŘȅ 

ǊŜƎƛƻƴΣ ǿƘŜǘƘŜǊ ǘƻ ŎƘƻƻǎŜ ǘƘŜ ǊŜƎƛƻƴ ŀǎ ŀ ǇƭŀŎŜ ǘƻ Řƻ ōǳǎƛƴŜǎǎΣ ŀƴŘ ǿƘŜǘƘŜǊ ǘƻ ǎǇŜƴŘ ǎŎŀǊŎŜ ǾŀŎŀǘƛƻƴ 

ǘƛƳŜ ŀƴŘ ŘƻƭƭŀǊǎ ƴŜŀǊ ǘƘŜ a±t ƛƴǎǘŜŀŘ ƻŦ ƛƴ ǎƻƳŜ ƻǘƘŜǊ ǇƭŀŎŜΦ  

 

FIGURE 3: Right-of-Way, Construction, High Consequence, and Evacuation Areas 
Note that the overlay of the HCA (in rose) and the evacuation zone (in yellow) shows up as the orange band in the map. The ROW covers 

much of the construction corridor, leaving a thin band of grey visible. 

Sources: MVP route digitized from online maps and MVP LLC filings (http://mountainvalleypipeline.info/maps/); Counties and roads from 

USGS (http://nationalmap.gov; Parcels from public records in Giles and Montgomery County, respectively. (Parcel boundaries are not 

available in electronic form for Craig County.) 

http://mountainvalleypipeline.info/maps/
http://nationalmap.gov/
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¢ƻ ǘƘŜ ŜȄǘŜƴǘ ǘƘŜ a±t ŎŀǳǎŜǎ ǎǳŎƘ ŘŜŎƛǎƛƻƴǎ ǘƻ ŦŀǾƻǊ ƻǘƘŜǊ ŀǊŜŀǎΣ ƭŜǎǎ ǎǇŜƴŘƛƴƎ ŀƴŘ ǎƭƻǿŜǊ ŜŎƻƴƻƳƛŎ 

ƎǊƻǿǘƘ ƛƴ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ǿƻǳƭŘ ōŜ ǘƘŜ ǊŜǎǳƭǘΦ ! ǎŜŎƻƴŘŀǊȅ ŜŦŦŜŎǘ ƻŦ ǎƭƻǿŜǊ ƎǊƻǿǘƘ ǿƻǳƭŘ ōŜ ŦǳǊǘƘŜǊ 

ǊŜŘǳŎǘƛƻƴǎ ƛƴ ƭŀƴŘ ǾŀƭǳŜΣ ōǳǘ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ǿŜ ŎƻƴǎƛŘŜǊ ǘƘŜ ǇǊƛƳŀǊȅ ŜŦŦŜŎǘǎ ƛƴ ǘŜǊƳǎ ƻŦ ǎƭƻǿŜǊ 

ǇƻǇǳƭŀǘƛƻƴΣ ŜƳǇƭƻȅƳŜƴǘΣ ŀƴŘ ƛƴŎƻƳŜ ƎǊƻǿǘƘ ƛƴ ƪŜȅ ǎŜŎǘƻǊǎΦ ¢ŀōƭŜ м ǎǳƳƳŀǊƛȊŜǎ ǘƘŜ ǘȅǇŜǎ ƻŦ ŜŎƻƴƻƳƛŎ 

ǾŀƭǳŜǎ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ŀƴŘ ǘƘŜ ȊƻƴŜǎ ƛƴ ǿƘƛŎƘ ǘƘŜȅ ŀǊŜ ŜǎǘƛƳŀǘŜŘΦ 

¢!.[9 мΥ DŜƻƎǊŀǇƘƛŎ {ŎƻǇŜ ƻŦ 9ŦŦŜŎǘǎ 

A check mark indicates those zones/effects for which estimates are included in this study. The "XΩǎ" indicate areas for 

future study. 
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Notes:  

a. Changes in ecosystem services that are felt beyond the ROW and Construction zone may be key drivers of 

ά9ŎƻƴƻƳƛŎ 5ŜǾŜƭƻǇƳŜƴǘ 9ŦŦŜŎǘǎΣέ ōǳǘ ǘƘŜȅ ŀǊŜ ƴƻǘ ǎŜǇŀǊŀǘŜƭȅ ŜǎǘƛƳŀǘŜŘ ǘƻ ŀǾƻƛŘ ŘƻǳōƭŜ ŎƻǳƴǘƛƴƎΦ 

b. With the exception of the impact on visual quality, we do not estimate the spillover effects of alteration of 

the ecosystem within the ROW on the productivity of adjacent areas. The ROW, for example, provides a 

travel corridor for invasive species that could reduce the integrity and ecosystem productivity of areas that, 

without the MVP would remain core ecological areas, interior forest habitat, etc. 

c. We estimate land value effects for the ROW but not for the construction zone. 

d. Properties in the HCA are treated as though there is no additional impact on property value relative to the 

impact of being in the evacuation zone.  

e. To avoid double-counting, changes in property value due to an altered view from the property are 

considered to be part of lost aesthetic value under the ά9ŎƻǎȅǎǘŜƳ {ŜǊǾƛŎŜǎέ ǎŜŎǘƛƻƴΦ 

f. Economic development effects related to these subsets of the study region are included in estimates for the 

study region. 

9CC9/¢{ hb 9/h{¸{¢9a {9w±L/9 ±![¦9 
¢ƘŜ ƛŘŜŀ ǘƘŀǘ ǇŜƻǇƭŜ ǊŜŎŜƛǾŜ ōŜƴŜŦƛǘǎ ŦǊƻƳ ƴŀǘǳǊŜ ƛǎ ƴƻǘ ŀǘ ŀƭƭ ƴŜǿΣ ōǳǘ άŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎέ ŀǎ ŀ ǘŜǊƳ 

ŘŜǎŎǊƛōƛƴƎ ǘƘŜ ǇƘŜƴƻƳŜƴƻƴ ƛǎ ƳƻǊŜ ǊŜŎŜƴǘΣ ŜƳŜǊƎƛƴƎ ƛƴ ǘƘŜ мфслǎ όaƛƭƭŜƴƴƛǳƳ 9ŎƻǎȅǎǘŜƳ !ǎǎŜǎǎƳŜƴǘΣ 

нллоύΦ ά.ŜƴŜŦƛǘǎ ǇŜƻǇƭŜ ƻōǘŀƛƴ ŦǊƻƳ ŜŎƻǎȅǎǘŜƳǎέ ƛǎ ǇŜǊƘŀǇǎ ǘƘŜ ǎƛƳǇƭŜǎǘ ŀƴŘ Ƴƻǎǘ ŎƻƳƳƻƴƭȅ ƘŜŀǊŘ 
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ŘŜŦƛƴƛǘƛƻƴ ƻŦ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ όwŜƛŘ Ŝǘ ŀƭΦΣ нллрύΦ hǘƘŜǊ ŘŜŦƛƴƛǘƛƻƴǎ ŀōƻǳƴŘΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 

ŦǊƻƳ DŀǊȅ WƻƘƴǎƻƴ ƻŦ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ±ŜǊƳƻƴǘΥ 

9ŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ŀǊŜ ǘƘŜ ŜŦŦŜŎǘǎ ƻƴ ƘǳƳŀƴ ǿŜƭƭπōŜƛƴƎ ƻŦ ǘƘŜ Ŧƭƻǿ ƻŦ ōŜƴŜŦƛǘǎ ŦǊƻƳ ŀƴ ŜŎƻǎȅǎǘŜƳ 

ŜƴŘǇƻƛƴǘ ǘƻ ŀ ƘǳƳŀƴ ŜƴŘǇƻƛƴǘ ŀǘ ŀ ƎƛǾŜƴ ŜȄǘŜƴǘ ƻŦ ǎǇŀŎŜ ŀƴŘ ǘƛƳŜ όнлмлύΦ 

¢Ƙƛǎ ŘŜŦƛƴƛǘƛƻƴ ƛǎ ƘŜƭǇŦǳƭ ōŜŎŀǳǎŜ ƛǘ ŜƳǇƘŀǎƛȊŜǎ ǎŜǊǾƛŎŜǎ ŀǊŜ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǘƘƛƴƎǎςǘŀƴƎƛōƭŜ ōƛǘǎ ƻŦ 

ƴŀǘǳǊŜςōǳǘ ǊŀǘƘŜǊΣ ǘƘŜȅ ŀǊŜ ǘƘŜ ŜŦŦŜŎǘǎ ƻƴ ǇŜƻǇƭŜ ƻŦ ǘƘŜ ŦǳƴŎǘƛƻƴǎ ƻŦ ǘƘŜ ƴŀǘǳǊŀƭ ǿƻǊƭŘΦ Lǘ ŀƭǎƻ ƳŀƪŜǎ 

ŎƭŜŀǊ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ƘŀǇǇŜƴ ƻǊ ŀǊŜ ǇǊƻŘǳŎŜŘ ŀƴŘ ŜƴƧƻȅŜŘ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ǇƭŀŎŜǎ ŀƴŘ ŀǘ ǇŀǊǘƛŎǳƭŀǊ 

ǘƛƳŜǎΦ 

bƻ ƳŀǘǘŜǊ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴΣ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ŜŎƻǎȅǎǘŜƳǎ όŦƻǊŜǎǘΣ ǿŜǘƭŀƴŘΣ ŎǊƻǇƭŀƴŘΣ ǳǊōŀƴ ŀǊŜŀǎύ 

ǇǊƻŘǳŎŜ ŘƛŦŦŜǊŜƴǘ ŀǊǊŀȅǎ ƻŦ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎΣ ŀƴŘκƻǊ ǇǊƻŘǳŎŜ ǎƛƳƛƭŀǊ ǎŜǊǾƛŎŜǎ ǘƻ ƎǊŜŀǘŜǊ ƻǊ ƭŜǎǎŜǊ 

ŘŜƎǊŜŜǎΦ ¢Ƙƛǎ ƛǎ ǘǊǳŜ ŦƻǊ ǘƘŜ ǎƛƳǇƭŜ ǊŜŀǎƻƴ ǘƘŀǘ ǎƻƳŜ ŜŎƻǎȅǎǘŜƳǎ ƻǊ ƭŀƴŘ ǳǎŜǎ ǇǊƻŘǳŎŜ ŀ ƘƛƎƘŜǊ Ŧƭƻǿ ƻŦ 

ōŜƴŜŦƛǘǎ ǘƘŀƴ ƻǘƘŜǊǎΦ 

ά9ŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎέ ƛǎ ǎƻƳŜǘƛƳŜǎ ƭŜƴƎǘƘŜƴŜŘ ǘƻ άŜŎƻǎȅǎǘŜƳ ƎƻƻŘǎ ŀƴŘ ǎŜǊǾƛŎŜǎέ ǘƻ ƳŀƪŜ ƛǘ ŜȄǇƭƛŎƛǘ 

ǘƘŀǘ ǎƻƳŜ ŀǊŜ ǘŀƴƎƛōƭŜΣ ƭƛƪŜ ǇƘȅǎƛŎŀƭ ǉǳŀƴǘƛǘƛŜǎ ƻŦ ŦƻƻŘΣ ǿŀǘŜǊ ŦƻǊ ŘǊƛƴƪƛƴƎΣ ŀƴŘ Ǌŀǿ ƳŀǘŜǊƛŀƭǎΣ ǿƘƛƭŜ 

ƻǘƘŜǊǎ ŀǊŜ ǘǊǳƭȅ ǎŜǊǾƛŎŜǎΣ ƭƛƪŜ ŎƭŜŀƴƛƴƎ ǘƘŜ ŀƛǊ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ŀ ǇƭŀŎŜ ǿƛǘƘ ŀ ǎŜǘ ƻŦ ŀǘǘǊƛōǳǘŜǎ ǘƘŀǘ ŀǊŜ 

ŎƻƴŘǳŎƛǾŜ ǘƻ ǊŜŎǊŜŀǘƛƻƴŀƭ ŜȄǇŜǊƛŜƴŎŜǎ ƻǊ ŀŜǎǘƘŜǘƛŎ ŜƴƧƻȅƳŜƴǘΦ ²Ŝ ǳǎŜ ǘƘŜ ǎƛƳǇƭŜǊ άŜŎƻǎȅǎǘŜƳ 

ǎŜǊǾƛŎŜǎέ ƘŜǊŜΦ ¢ŀōƭŜ нΣ ƭƛǎǘǎ ǘƘŜ ǇǊƻǾƛǎƛƻƴƛƴƎΣ ǊŜƎǳƭŀǘƛƴƎΣ ŀƴŘ ŎǳƭǘǳǊŀƭ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ƛƴŎƭǳŘŜŘ ƛƴ 

ǘƘƛǎ ǎǘǳŘȅΦ  

!ǘ ŀ ŎƻƴŎŜǇǘǳŀƭ ƭŜǾŜƭΣ ǿŜ ŜǎǘƛƳŀǘŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ a±t ƻƴ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜ ōȅ 

ƛŘŜƴǘƛŦȅƛƴƎ ǘƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ƭƻƴƎπǘŜǊƳ ŜȄƛǎǘŜƴŎŜ ƻŦ ǘƘŜ ǇƛǇŜƭƛƴŜ ǿƻǳƭŘ ŎƘŀƴƎŜ 

ƭŀƴŘ ŎƻǾŜǊ ƻǊ ƭŀƴŘ ǳǎŜΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ ŎƘŀƴƎŜ ƛƴ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǇǊƻŘǳŎǘƛǾƛǘȅΦ [ƻǿŜǊ ǇǊƻŘǳŎǘƛǾƛǘȅΣ 

ŜȄǇǊŜǎǎŜŘ ƛƴ ŘƻƭƭŀǊǎ ƻŦ ǾŀƭǳŜ ǇŜǊ ŀŎǊŜ ǇŜǊ ȅŜŀǊΣ ƳŜŀƴǎ ŦŜǿŜǊ ŘƻƭƭŀǊǎΩ ǿƻǊǘƘ ƻŦ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜ 

ǇǊƻŘǳŎŜŘ ŜŀŎƘ ȅŜŀǊΦ  

/ƻƴǎǘǊǳŎǘƛƻƴ ǿƻǳƭŘ ŜǎǎŜƴǘƛŀƭƭȅ ǎǘǊƛǇ ōŜŀǊ ǘƘŜ мнрπŦƻƻǘπǿƛŘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ŎƻǊǊƛŘƻǊΦ hƴŎŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƛǎ 

ŎƻƳǇƭŜǘŜ ŀƴŘ ŀŦǘŜǊ ǎƻƳŜ ǇŜǊƛƻŘ ƻŦ ǊŜŎƻǾŜǊȅΣ ǘƘŜ рлπŦƻƻǘπǿƛŘŜ ǊƛƎƘǘπƻŦπǿŀȅ ǿƛƭƭ ōŜ ƻŎŎǳǇƛŜŘ ōȅ ŀ 

ŘƛŦŦŜǊŜƴǘ ǎŜǘ ƻŦ ŜŎƻǎȅǎǘŜƳ όƭŀƴŘ ŎƻǾŜǊύ ǘȅǇŜǎ ǘƘŀƴ ǿŜǊŜ ǇǊŜǎŜƴǘ ōŜŦƻǊŜ ŎƻƴǎǘǊǳŎǘƛƻƴΦ .ȅ ŀǇǇƭȅƛƴƎ ǇŜǊπ

ŀŎǊŜ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǇǊƻŘǳŎǘƛǾƛǘȅ ŜǎǘƛƳŀǘŜǎ όŘŜƴƻƳƛƴŀǘŜŘ ƛƴ ŘƻƭƭŀǊǎύ ǘƻ ǘƘŜ ǾŀǊƛƻǳǎ ŀǊǊŀȅǎ ƻŦ 

ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǘȅǇŜǎΣ ǿŜ Ŏŀƴ ŜǎǘƛƳŀǘŜ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜ ǇǊƻŘǳŎŜŘ ǇŜǊ ȅŜŀǊ ƛƴ ǘƘŜ ǇŜǊƛƻŘǎ 

ōŜŦƻǊŜΣ ŘǳǊƛƴƎΣ ŀƴŘ ŀŦǘŜǊ ŎƻƴǎǘǊǳŎǘƛƻƴΦ ¢ƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ŀƴƴǳŀƭ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜ ŘǳǊƛƴƎ 

ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ōŜŦƻǊŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƛǎ ǘƘŜ ŀƴƴǳŀƭ ƭƻǎǎ ƛƴ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜ ƻŦ ŎƻƴǎǘǊǳŎǘƛƻƴΦ ¢ƘŜ 

ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ŀƴƴǳŀƭ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜ ŘǳǊƛƴƎ ƻƴƎƻƛƴƎ ƻǇŜǊŀǘƛƻƴǎ όƛΦŜΦΣ ǘƘŜ ǾŀƭǳŜ 

ǇǊƻŘǳŎŜŘ ƛƴ ǘƘŜ wh²ύ ŀƴŘ ǘƘŜ ōŜŦƻǊŜπŎƻƴǎǘǊǳŎǘƛƻƴ ōŀǎŜƭƛƴŜ όƴƻ ǇƛǇŜƭƛƴŜύ ƛǎ ǘƘŜ ŀƴƴǳŀƭ ŜŎƻǎȅǎǘŜƳ 

ǎŜǊǾƛŎŜ Ŏƻǎǘ ǘƘŀǘ ǿƛƭƭ ōŜ ŜȄǇŜǊƛŜƴŎŜŘ ƛƴŘŜŦƛƴƛǘŜƭȅΦ 
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¢!.[9 нΥ 9ŎƻǎȅǎǘŜƳ {ŜǊǾƛŎŜǎ LƴŎƭǳŘŜŘ ƛƴ ±ŀƭǳŀǘƛƻƴ 

Provisioning Servicesa 

Food Production: The harvest of agricultural produce, including crops, livestock, and livestock by-products; the food 
value of hunting, fishing, etc.; and the value of wild-caught and aquaculture-produced fish. 

Associated land usesb: Cropland, Pasture/Forage, Forest 

Raw Materials: Fuel, fiber, fertilizer, minerals, and energy. 

Associated land usesb: Forest 

Water Supply: Filtering, retention, storage, and delivery of fresh waterτboth quality and quantityτfor drinking, 
watering livestock, irrigation, industrial processes, hydroelectric generation, and other uses. 

Associated land usesb: Forest, Water, Wetland 

Regulating Servicesa 

Air Quality: Removing impurities from the air to provide healthy, breathable air for people. 

Associated land usesb: Shrub/Scrub, Forest, Urban Open Space 

Biological Control: Inter- and intra-specific interactions resulting in reduced abundance of species that are pests, 
vectors of disease, or invasive in a particular ecosystem. 

Associated land usesb: Cropland, Pasture, Grassland, Forest 

Climate Regulation: Storing atmospheric carbon in biomass and soil as an aid to the mitigation of climate change, 
and/or keeping regional/local climate (temperature, humidity, rainfall, etc.) within comfortable ranges. 

Associated land usesb: Pasture/Forage, Grassland, Shrub/Scrub, Forest, Wetland, Urban Open Space, Urban Other 

Erosion Control: Retaining arable land, stabilizing slopes, shorelines, riverbanks, etc. 

Associated land usesb: Cropland, Pasture/Forage, Grassland, Shrub/Scrub, Forest 

Pollination: Contribution of insects, birds, bats, and other organisms to pollen transport resulting in the production of 
fruit and seeds. May also include seed and fruit dispersal. 

Associated land usesb: Cropland, Pasture/Forage, Grassland, Forest 

Protection from Extreme Events: Preventing and mitigating impacts on human life, health, and property by 
attenuating the force of winds, extreme weather events, floods, etc. 

Associated land usesb: Forests, Urban Open Space, Wetland 

Soil Fertility: Creation of soil, inducing changes in depth, structure, and fertility, including through nutrient cycling. 

Associated land usesb: Cropland, Pasture/Forage, Grassland, Forest 

Waste Treatment: Improving soil and water quality through the breakdown and/or immobilization of pollution. 

Associated land usesb: Cropland, Pasture/Forage, Grassland, Shrub/Scrub, Forest, Water, Wetland 

Water Flows: Regulation by land cover of the timing of runoff and river discharge, resulting in less severe drought, 
flooding, and other consequences of too much or too little water available at the wrong time or place. 

Associated land usesb: Forests, Urban Open Space, Urban Other 

Cultural Servicesa 

Aesthetic Value: The role that beautiful, healthy natural areas play in attracting people to live, work, and recreate in a 
region.  

Associated land usesb: Forest, Pasture/Forage, Urban Open Space, Wetland 

Recreation: The availability of a variety of safe and pleasant landscapesτsuch as clean water and healthy 
shorelinesτthat encourage ecotourism, outdoor sports, fishing, wildlife watching, hunting, etc. 

Associated land usesb: Cropland, Forest, Water, Wetland, Urban Open Space, Urban Other 

Notes: 
a. Descriptions follow Balmford (2010, 2013), Costanza et al. (1997), Reid et al. (2005), and Van der Ploeg, et al. (2010). 
b. ά!ǎǎƻŎƛŀǘŜŘ [ŀƴŘ ¦ǎŜǎέ ŀǊŜ ƭƛƳƛǘŜŘ ǘƻ ǘƘƻǎŜ ŦƻǊ ǿƘƛŎƘ ǇŜǊ-unit-area values are available in this study. 
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Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ wh² ŀƴŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ŎƻǊǊƛŘƻǊΣ ǘƘŜ a±t ǿƻǳƭŘ ǊŜǉǳƛǊŜ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǾŀǊƛƻǳǎ 

ǘŜƳǇƻǊŀǊȅ ŀƴŘ ǇŜǊƳŀƴŜƴǘ ŀŎŎŜǎǎ ǊƻŀŘǎΣ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪ ŀǊŜŀǎΣ ŀƴŘ ǎŜǾŜǊŀƭ ŀǊŜŀǎ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ 

ŦŀŎƛƭƛǘƛŜǎΦ !ƭƭ ǘŜƳǇƻǊŀǊȅ ǊƻŀŘǎ ŀƴŘ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪ ŀǊŜŀǎ ŀǊŜ ǘǊŜŀǘŜŘ ŀǎ ǘƘƻǳƎƘ ǘƘŜȅ ŀǊŜ ǇŀǊǘ ƻŦ ǘƘŜ 

ŎƻƴǎǘǊǳŎǘƛƻƴ ȊƻƴŜΦ tŜǊƳŀƴŜƴǘ ǊƻŀŘǎ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ŀǊŜ ǘǊŜŀǘŜŘ ǎŜǇŀǊŀǘŜƭȅΦ bƻǘŜ ǘƘŀǘ Ƴŀƴȅ ƻŦ ǘƘŜ 

ŀŎŎŜǎǎ ǊƻŀŘǎ ŀƭǊŜŀŘȅ ŜȄƛǎǘ ŀƴŘ ǿƛƭƭ ǎƛƳǇƭȅ ōŜ ǳǎŜŘ ŦƻǊ ǇƛǇŜƭƛƴŜ ŀŎŎŜǎǎΦ {ƛƴŎŜ ǘƘŜǊŜ ƛǎ ƴƻ ŎƘŀƴƎŜ ƛƴ ǘƘŜ 

ƭŀƴŘ ǳǎŜ ŦƻǊ ǘƘƻǎŜ ǊƻŀŘǎΣ ǘƘŜǊŜ ƛǎ ƴƻ ƭƻǎǎ ƛƴ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜƳΦ Lǘ ƛǎ ƻƴƭȅ 

ǿƘŜƴ ŀǊŜŀǎ ŀǊŜ ŎƻƴǾŜǊǘŜŘ ŦǊƻƳ ŦƻǊŜǎǘΣ ǇŀǎǘǳǊŜΣ ƻǊ ƻǘƘŜǊ ƭŀƴŘ ŎƻǾŜǊǎ ǘƻ ǘƘŜ ŘŜǾŜƭƻǇŜŘ ǳǎŜ όŀ ǊƻŀŘ ƻǊ 

ǎǳǊŦŀŎŜ ŦŀŎƛƭƛǘȅύ ǘƘŀǘ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜ ƛǎ ŀƭǘŜǊŜŘΦ 

¢Ƙƛǎ ƻǾŜǊŀƭƭ ǇǊƻŎŜǎǎ ƛǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ CƛƎǳǊŜ п ŀƴŘ ǘƘŜ ŘŜǘŀƛƭǎ ƻŦ ƻǳǊ ƳŜǘƘƻŘǎΣ ŀǎǎǳƳǇǘƛƻƴǎΣ ŀƴŘ 

ŎŀƭŎǳƭŀǘƛƻƴǎ ŀǊŜ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘǿƻ ǎǳō ǎŜŎǘƛƻƴǎΦ 

 

FIGURE 4: Ecosystem Service Valuation Process 
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9ŎƻǎȅǎǘŜƳ {ŜǊǾƛŎŜ 9ǎǘƛƳŀǘƛƻƴ aŜǘƘƻŘǎ 

9ŎƻƴƻƳƛǎǘǎ ƘŀǾŜ ŘŜǾŜƭƻǇŜŘ ǿƛŘŜƭȅ ǳǎŜŘ ƳŜǘƘƻŘǎ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ƳƻƴŜǘŀǊȅ ǾŀƭǳŜ ƻŦ ŜŎƻǎȅǎǘŜƳ 

ǎŜǊǾƛŎŜǎ ŀƴŘκƻǊ ƴŀǘǳǊŀƭ ŎŀǇƛǘŀƭΦ ¢ƘŜ Ƴƻǎǘ ǿƛŘŜƭȅ ƪƴƻǿƴ ŜȄŀƳǇƭŜ ǿŀǎ ŀ ǎǘǳŘȅ ōȅ /ƻǎǘŀƴȊŀ Ŝǘ ŀƭΦ όмффтύ 

ǘƘŀǘ ǾŀƭǳŜŘ ǘƘŜ ƴŀǘǳǊŀƭ ŎŀǇƛǘŀƭ ƻŦ ǘƘŜ ŜƴǘƛǊŜ ǿƻǊƭŘΦ ¢Ƙŀǘ ǇŀǇŜǊ ŀƴŘ Ƴŀƴȅ ƻǘƘŜǊǎ ŜƳǇƭƻȅ ǘƘŜ άōŜƴŜŦƛǘ 

ǘǊŀƴǎŦŜǊ ƳŜǘƘƻŘέ ƻǊ ά.¢aέ ǘƻ ŜǎǘŀōƭƛǎƘ ŀ ǾŀƭǳŜ ŦƻǊ ǘƘŜ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ǇǊƻŘǳŎŜŘ ƻǊ ƘŀǊōƻǊŜŘ ŦǊƻƳ 

ŀ ǇŀǊǘƛŎǳƭŀǊ ǇƭŀŎŜΦ12 !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ hǊƎŀƴƛȊŀǘƛƻƴ ŦƻǊ 9ŎƻƴƻƳƛŎ /ƻƻǇŜǊŀǘƛƻƴ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘΣ .¢a ƛǎ 

άǘƘŜ ōŜŘǊƻŎƪ ƻŦ ǇǊŀŎǘƛŎŀƭ ǇƻƭƛŎȅ ŀƴŀƭȅǎƛǎΣέ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ŎŀǎŜǎ ǎǳŎƘ ŀǎ ǘƘƛǎ ǿƘŜƴ ŎƻƭƭŜŎǘƛƴƎ ƴŜǿ ǇǊƛƳŀǊȅ 

Řŀǘŀ ƛǎ ƴƻǘ ŦŜŀǎƛōƭŜ όh9/5Σ нллсύΦ  

!ǎ ǘƘŜ ƴŀƳŜ ƛƳǇƭƛŜǎΣ .¢a ǘŀƪŜǎ ŀ ǊŀǘŜ ƻŦ ŜŎƻǎȅǎǘŜƳ ōŜƴŜŦƛǘ ŘŜƭƛǾŜǊȅ ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ƻƴŜ ƻǊ ƳƻǊŜ άǎƻǳǊŎŜ 

ŀǊŜŀǎέ ŀƴŘ ŀǇǇƭƛŜǎ ǘƘŀǘ ǊŀǘŜ ǘƻ ŎƻƴŘƛǘƛƻƴǎ ƛƴ ǘƘŜ άǎǘǳŘȅ ŀǊŜŀΦέ !ǎ .ŀǘƪŜǊ Ŝǘ ŀƭΦ όнлмлύ ǎǘŀǘŜΣ ǘƘŜ ƳŜǘƘƻŘ 

ƛǎ ǾŜǊȅ ƳǳŎƘ ƭƛƪŜ ŀ ǊŜŀƭ ŜǎǘŀǘŜ ŀǇǇǊŀƛǎŜǊ ǳǎƛƴƎ ŎƻƳǇŀǊŀōƭŜ ǇǊƻǇŜǊǘƛŜǎ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ƳŀǊƪŜǘ ǾŀƭǳŜ ƻŦ 

ǘƘŜ ǎǳōƧŜŎǘ ǇǊƻǇŜǊǘȅΦ Lǘ ƛǎ ŀƭǎƻ ǎƛƳƛƭŀǊ ǘƻ ǳǎƛƴƎ ŀƴ ŜȄƛǎǘƛƴƎ ƻǊ ŜǎǘŀōƭƛǎƘŜŘ ƳŀǊƪŜǘ ƻǊ ǊŜƎǳƭŀǘŜŘ ǇǊƛŎŜΣ ǎǳŎƘ 

ŀǎ ǘƘŜ ǇǊƛŎŜ ƻŦ ŀ Ǝŀƭƭƻƴ ƻŦ ǿŀǘŜǊΣ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ǾŀƭǳŜ ƻŦ ǎƻƳŜ ƴǳƳōŜǊ ƻŦ Ǝŀƭƭƻƴǎ ƻŦ ǿŀǘŜǊ ǎǳǇǇƭƛŜŘ ƛƴ 

ǎƻƳŜ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜΦ ¢ƘŜ ƪŜȅ ƛǎ ǘƻ ǎŜƭŜŎǘ άŎƻƳǇǎέ όŘŀǘŀ ŦǊƻƳ ǎƻǳǊŎŜ ŀǊŜŀǎύ ǘƘŀǘ ƳŀǘŎƘ ǘƘŜ 

ŎƛǊŎǳƳǎǘŀƴŎŜǎ ƻŦ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ ŀǎ ŎƭƻǎŜƭȅ ŀǎ ǇƻǎǎƛōƭŜΦ 

¢ȅǇƛŎŀƭƭȅΣ ǾŀƭǳŜǎ ŀǊŜ ŘǊŀǿƴ ŦǊƻƳ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ ŜǎǘƛƳŀǘƛƴƎ ǘƘŜ ǾŀƭǳŜ ƻŦ ǾŀǊƛƻǳǎ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ 

ŦǊƻƳ ǎƛƳƛƭŀǊ ƭŀƴŘ ŎƻǾŜǊ ƻǊ ŜŎƻǎȅǎǘŜƳ ǘȅǇŜǎΦ !ƭǎƻΣ ƛǘ ƛǎ ōŜƴŜŦƛǘ όƛƴ ŘƻƭƭŀǊǎύ ǇŜǊπǳƴƛǘπŀǊŜŀπǇŜǊπȅŜŀǊ ƛƴ ǘƘŜ 

ǎƻǳǊŎŜ ŀǊŜŀ ǘƘŀǘ ƛǎ ǘǊŀƴǎŦŜǊǊŜŘ ŀƴŘ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƘŜŎǘŀǊŜǎ ƻǊ ŀŎǊŜǎ ƛƴ ǘƘŜ ǎŀƳŜ ƭŀƴŘ 

ŎƻǾŜǊκōƛƻƳŜ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΦ CƻǊ ŜȄŀƳǇƭŜΣ Řŀǘŀ ŦƻǊ ǘƘŜ ǎƻǳǊŎŜ ŀǊŜŀ Ƴŀȅ ƛƴŎƭǳŘŜ ǘƘŜ ǾŀƭǳŜ ƻŦ ŦƻǊŜǎǘ 

ƭŀƴŘ ŦƻǊ ǊŜŎǊŜŀǘƛƻƴΦ Lƴ ǘƘŀǘ ŎŀǎŜΣ ƻƴŜ ǿƻǳƭŘ ŀǇǇƭȅ ǘƘŜ ǇŜǊπŀŎǊŜ ǾŀƭǳŜ ƻŦ ǊŜŎǊŜŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ǎƻǳǊŎŜ 

ŀǊŜŀΩǎ ŦƻǊŜǎǘƭŀƴŘ ǘƻ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŀŎǊŜǎ ƻŦ ŦƻǊŜǎǘƭŀƴŘ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΦ aǳƭǘƛǇƭȅƛƴƎ ǘƘŀǘ ǾŀƭǳŜ ōȅ ǘƘŜ 

ƴǳƳōŜǊ ƻŦ ŀŎǊŜǎ ƻŦ ŦƻǊŜǎǘƭŀƴŘ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ ǇǊƻŘǳŎŜǎ ǘƘŜ ŜǎǘƛƳŀǘŜ ƻŦ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΩǎ 

ŦƻǊŜǎǘǎ ǘƻ ǊŜŎǊŜŀǘƛƻƴŀƭ ǳǎŜǊǎΦ CǳǊǘƘŜǊƳƻǊŜΣ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǳǎŜ ǎƻǳǊŎŜ ǎǘǳŘƛŜǎ ǘƘŀǘ ŀǊŜ ŦǊƻƳ ǊŜƎƛƻƴǎ 

ǿƛǘƘ ǳƴŘŜǊƭȅƛƴƎ ŜŎƻƴƻƳƛŎΣ ǎƻŎƛŀƭΣ ŀƴŘ ƻǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΦ 

CƻƭƭƻǿƛƴƎ ǘƘŜǎŜ ǇǊƛƴŎƛǇƭŜǎ ŀǎ ǿŜƭƭ ŀǎ ǘŜŎƘƴƛǉǳŜǎ ŘŜǾŜƭƻǇŜŘ ōȅ 9ǎǇƻǎƛǘƻ Ŝǘ ŀƭΦ όнлммύΣ 9ǎǇƻǎƛǘƻ όнллфύΣ 

ŀƴŘ tƘƛƭƭƛǇǎ ŀƴŘ aŎDŜŜ όнлмпΣ нлмсŀύΣ ŀƴŘ ŀǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ CƛƎǳǊŜ пΣ ǿŜ ŜƳǇƭƻȅ ŀ ŦƻǳǊπǎǘŜǇ ǇǊƻŎŜǎǎ ǘƻ 

ŜǾŀƭǳŀǘŜ ǘƘŜ ǎƘƻǊǘπǘŜǊƳ ŀƴŘ ƭƻƴƎπǘŜǊƳ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ a±t ƻƴ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜ ƛƴ ƻǳǊ ǎǘǳŘȅ 

ǊŜƎƛƻƴΦ ¢ƘŜ ǎǘŜǇǎ ŀǊŜ ŘŜǎŎǊƛōŜŘ ƛƴ ƎǊŜŀǘŜǊ ŘŜǘŀƛƭ ōŜƭƻǿΣ ōǳǘ ƛƴ ǎǳƳƳŀǊȅΣ ǘƘŜȅ ŀǊŜΥ 

1. !ǎǎƛƎƴ ƭŀƴŘ ŀƴŘ ǿŀǘŜǊ ƛƴ ǘƘŜ ǎǘǳŘȅ ǘƻ ƻƴŜ ƻŦ мл ƭŀƴŘ ǳǎŜǎ ōŀǎŜŘ ƻƴ ǊŜƳƻǘŜƭȅ ǎŜƴǎŜŘ όǎŀǘŜƭƭƛǘŜύ 

Řŀǘŀ ƛƴ ǘƘŜ bŀǘƛƻƴŀƭ [ŀƴŘ /ƻǾŜǊ 5ŀǘŀǎŜǘ όb[/5ύ όCǊȅ Ŝǘ ŀƭΦΣ нлммύΦ ¢Ƙƛǎ ǇǊƻǾƛŘŜǎ ǘƘŜ ŀǊǊŀȅ ƻŦ ƭŀƴŘ 

ǳǎŜǎ ŦƻǊ ŜǎǘƛƳŀǘƛƴƎ ōŀǎŜƭƛƴŜ ƻǊ άǿƛǘƘƻǳǘ a±tέ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜΦ 

2. wŜπŀǎǎƛƎƴ ƻǊ ǊŜπŎƭŀǎǎƛŦȅ ƭŀƴŘ ŀƴŘ ǿŀǘŜǊ ǘƻ ǿƘŀǘ ǘƘŜ ƭŀƴŘ ŎƻǾŜǊ ǿƻǳƭŘ Ƴƻǎǘ ƭƛƪŜƭȅ ōŜ ŘǳǊƛƴƎ 

ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ŘǳǊƛƴƎ ƻƴƎƻƛƴƎ ƻǇŜǊŀǘƛƻƴΦ  

3. aǳƭǘƛǇƭȅ ŀŎǊŜŀƎŜ ōȅ ǇŜǊπŀŎǊŜ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǇǊƻŘǳŎǘƛǾƛǘȅ όǘƘŜ άŎƻƳǇǎΣέύ όƛƴ ŘƻƭƭŀǊǎ ǇŜǊ ŀŎǊŜ 

ǇŜǊ ȅŜŀǊύ ǘƻ ƻōǘŀƛƴ ŜǎǘƛƳŀǘŜǎ ƻŦ ŀƴƴǳŀƭ ŀƎƎǊŜƎŀǘŜ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǾŀƭǳŜ ǳƴŘŜǊ ǘƘŜ 

ōŀǎŜƭƛƴŜκƴƻ a±t ǎŎŜƴŀǊƛƻΣ ŦƻǊ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ŎƻǊǊƛŘƻǊ όŀƴŘ ǇŜǊƛƻŘύΣ ŀƴŘ ŦƻǊ ǘƘŜ wh² ŘǳǊƛƴƎ 

                                                 
12 See also Esposito et al. (2011), Flores et al. (2013), and Phillips and McGee (2014) for more recent examples. 
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ƻƴƎƻƛƴƎ ƻǇŜǊŀǘƛƻƴΦ 

 

CƻǊ ǎƛƳǇƭƛŎƛǘȅ ŀƴŘ ƎƛǾŜƴ ǘƘŜ ǘǿƻπȅŜŀǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇŜǊƛƻŘΣ ǿŜ ŀǎǎǳƳŜ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ŎƻǊǊƛŘƻǊ 

ǿƛƭƭ ǊŜƳŀƛƴ ōŀǊǊŜƴ ŦƻǊ ŀ Ŧǳƭƭ ǘǿƻπȅŜŀǊ ǇŜǊƛƻŘΦ ²Ŝ ǊŜŎƻƎƴƛȊŜ ǊŜǾŜƎŜǘŀǘƛƻƴ ǿƛƭƭ ōŜƎƛƴ ǘƻ ƻŎŎǳǊ ǎƻƻƴ 

ŀŦǘŜǊ ǘƘŜ ǘǊŜƴŎƘ ƛǎ ŎƭƻǎŜŘ ŀƴŘ Ŧƛƭƭ ŀƴŘ ǎƻƛƭ ŀǊŜ ǊŜǘǳǊƴŜŘΣ ōǳǘ ƛǘ ǿƛƭƭ ǎǘƛƭƭ ōŜ ǎƻƳŜ ǘƛƳŜ ǳƴǘƛƭ 

ǎƻƳŜǘƘƛƴƎ ƭƛƪŜ ŀ ŦǳƴŎǘƛƻƴƛƴƎ ŜŎƻǎȅǎǘŜƳ Ƙŀǎ ŀŎǘǳŀƭƭȅ ōŜŜƴ ǊŜǎǘƻǊŜŘΦ 

4. {ǳōǘǊŀŎǘ ōŀǎŜƭƛƴŜ όƴƻ ǇƛǇŜƭƛƴŜύ 9{± ŦǊƻƳ 9{± όǿƛǘƘ ǇƛǇŜƭƛƴŜύ ŦƻǊ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇŜǊƛƻŘ όŀƴŘ ƛƴ 

ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ŎƻǊǊƛŘƻǊύ ŀƴŘ ŦǊƻƳ 9{± ŘǳǊƛƴƎ ƻƴƎƻƛƴƎ ƻǇŜǊŀǘƛƻƴǎ όƛƴ ǘƘŜ wh²ύ ǘƻ ƻōǘŀƛƴ 

ŜǎǘƛƳŀǘŜǎ ƻŦ ǘƘŜ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ Ŏƻǎǘǎ ƛƳǇƻǎŜŘ ŀƴƴǳŀƭƭȅ ŘǳǊƛƴƎ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ 

ƻǇŜǊŀǘƛƻƴǎ ǇŜǊƛƻŘΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

{ǘŜǇ мΥ !ǎǎƛƎƴ [ŀƴŘ ǘƻ 9ŎƻǎȅǎǘŜƳ ¢ȅǇŜǎ ƻǊ [ŀƴŘ ¦ǎŜǎ 

¢ƘŜ ŦƛǊǎǘ ǎǘŜǇ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƛǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŀǊŜŀ ƛƴ ǘƘŜ мл ƭŀƴŘ ǳǎŜ ƎǊƻǳǇǎ ƛƴ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴΦ ¢Ƙƛǎ 

ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƛǎ ƳŀŘŜ ǳǎƛƴƎ ǊŜƳƻǘŜƭȅ ǎŜƴǎŜŘ Řŀǘŀ ŦǊƻƳ ǘƘŜ bŀǘƛƻƴŀƭ [ŀƴŘ /ƻǾŜǊ 5ŀǘŀōŀǎŜ όb[/5ύ όCǊȅ 

Ŝǘ ŀƭΦΣ нлммύΦ {ŀǘŜƭƭƛǘŜ Řŀǘŀ ǇǊƻǾƛŘŜǎ ŀƴ ƛƳŀƎŜ ƻŦ ƭŀƴŘ ƛƴ ƻƴŜ ƻŦ ǳǇ ǘƻ нм ƭŀƴŘ ŎƻǾŜǊ ǘȅǇŜǎ ŀǘ ǘƘŜ олπ

ƳŜǘŜǊ ƭŜǾŜƭ ƻŦ ǊŜǎƻƭǳǘƛƻƴΤ13 мр ƻŦ ǘƘŜǎŜ ƭŀƴŘ ŎƻǾŜǊ ǘȅǇŜǎ ŀǊŜ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ ό¢ŀōƭŜ о ŀƴŘ 

CƛƎǳǊŜ рύΦ 

¢!.[9 оΥ [ŀƴŘ !ǊŜŀ !ŦŦŜŎǘŜŘ .ȅ a±tΣ {ǘǳŘȅ wŜƎƛƻƴ ¢ƻǘŀƭ ό{ŜŜ !ƭǎƻ CƛƎǳǊŜ сύ 

Land Use 
Baseline acreage in 
ROW 

Baseline acreage in 
construction corridor, 
including temp work 
zones, etc. 

Baseline acreage in 
permanent surface 
infrastructure  

Urban Other 6.6 22.9 1.3 

Urban Open Space 23.9 85 3.3 

    

Wetland 0.5 1.4 0 

Water 0.8 2.5 0 

Forest 663.7 1781.4 54 

Shrub/Scrub 0.5 2 0 

Grassland 3.6 10.5 0.4 

Pasture/Forage 141.5 485.3 15.6 

Cropland 11.9 32.3 0.9 

Barren 8.2 26.1 0.2 

Total 861.2 2449.4 75.7 

[ƻƻƪƛƴƎ ŦƻǊǿŀǊŘ ǘƻ ǘƘŜ Ŧƛƴŀƭ ǎǘŜǇΣ ǿŜ ǿƛƭƭ ǳǎŜ ƭŀƴŘ ǳǎŜ ŎŀǘŜƎƻǊƛŜǎ ǘƻ ƳŀǘŎƘ ǇŜǊπŀŎǊŜ ŜŎƻǎȅǎǘŜƳ ǾŀƭǳŜ 

ŜǎǘƛƳŀǘŜǎ ŦǊƻƳ ǎƻǳǊŎŜ ŀǊŜŀǎ ǘƻ ǘƘŜ ŜƛƎƘǘπŎƻǳƴǘȅ ǎǘǳŘȅ ǊŜƎƛƻƴΦ ¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ ǾŀƭǳŜ ŜǎǘƛƳŀǘŜǎ ŀǊŜ ƴƻǘ 

ŀǾŀƛƭŀōƭŜ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜ ŘŜǘŀƛƭŜŘ ƭŀƴŘ ǳǎŜ ŎŀǘŜƎƻǊƛŜǎ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ǊŜƎƛƻƴΦ ²Ŝ ǘƘŜǊŜŦƻǊŜ ǎƛƳǇƭƛŦȅ ǘƘŜ 

b[/5 ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ōȅ ŎƻƳōƛƴƛƴƎ ŀ ƴǳƳōŜǊ ƻŦ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎ ƛƴǘƻ ƭŀǊƎŜǊ ŎŀǘŜƎƻǊƛŜǎ ŦƻǊ ǿƘƛŎƘ ǇŜǊπŀŎǊŜ 

                                                 
13 Because 30 meters is wider than the right-of-way and not much narrower than the 125-foot construction corridor, we 
resample the NLCD data to 10m pixels, which breaks each 30m-by-30m pixel into 9 10m-by-10m pixels. This allows for a 
closer approximation of the type and area of land cover in the proposed ROW and construction corridor. 
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ǾŀƭǳŜǎ ŀǊŜ ƳƻǊŜ ŀǾŀƛƭŀōƭŜΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ ƭƻǿπΣ ƳŜŘƛǳƳπΣ ŀƴŘ ƘƛƎƘπƛƴǘŜƴǎƛǘȅ ŘŜǾŜƭƻǇƳŜƴǘ ŀǊŜ ƎǊƻǳǇŜŘ ŀǎ 

άǳǊōŀƴ ƻǘƘŜǊΣέ ŀƴŘ ŘŜŎƛŘǳƻǳǎΣ ŜǾŜǊƎǊŜŜƴΣ ŀƴŘ ƳƛȄŜŘ ŦƻǊŜǎǘ ŀǊŜ ƎǊƻǳǇŜŘ ŀǎ άŦƻǊŜǎǘΦέ 

 

 

Lƴ ŀŘŘƛǘƛƻƴ ŀƴŘ ŦƻǊ ǘǿƻ ǊŜŀǎƻƴǎΣ ǿŜ ŀŘŘ ƭŀƴŘ ƛƴ ǘƘŜ b[/5 ŎŀǘŜƎƻǊȅ ƻŦ άǿƻƻŘȅ ǿŜǘƭŀƴŘǎέ ǘƻ ǘƘŜ άŦƻǊŜǎǘέ 

ŎŀǘŜƎƻǊȅ ŦƻǊ ǘǿƻ ǊŜŀǎƻƴǎΦ CƛǊǎǘΣ ǘƘŜǎŜ ǿŜǘƭŀƴŘǎ ǿƻǳƭŘ ƴƻǊƳŀƭƭȅ ōŜŎƻƳŜ ŦƻǊŜǎǘ ƛƴ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴ 

όWƻƘƴǎǘƻƴΣ нлмпΤ tƘƛƭƭƛǇǎ ϧ aŎDŜŜΣ нлмсŀύΦ {ŜŎƻƴŘΣ ǿŜǘƭŀƴŘǎ ǇƻǎǎŜǎǎ ǎƻƳŜ ƻŦ ǘƘŜ ƘƛƎƘŜǎǘ ǇŜǊπŀŎǊŜ 

ǾŀƭǳŜǎ ŦƻǊ ǎŜǾŜǊŀƭ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎΦ ¢ƻ ŀǾƻƛŘ ƻǾŜǊπŜǎǘƛƳŀǘƛƴƎ ǘƘŜ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ 

άǿƻƻŘȅ ǿŜǘƭŀƴŘǎΣέ ǿŜ Ŏƻǳƴǘ ǘƘŜƳ ŀǎ άŦƻǊŜǎǘέ ƛƴǎǘŜŀŘ ƻŦ άǿŜǘƭŀƴŘΦέ 

 

FIGURE 5: Land Use in the Study Region, as Classified for Ecosystem Service Valuation 

Land cover for the entire study region is shown to display the overall range and pattern of land use. The ecosystem 

service valuation itself covers only those portions of the study region that would be occupied by the MVP right-of-way 

and construction corridor. 
Sources: Land Cover from National Land Cover Database (Fry, et al. 2011); MVP route digitized from online maps and MVP LLC filings 

(http://mountainvalleypipeline.info/maps/); Counties from USGS (http://nationalmap.gov). 

http://mountainvalleypipeline.info/maps/
http://nationalmap.gov/

































































