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Introduction: 
 

The growth rate in western North Carolina has risen 20% in the past 10 years 

(Group 2007).  This drastic increase has led to an alarming rate of development causing 

the degradation of many of the natural habitats that are native to western North Carolina.  

In order to preserve North Carolina’s treasured mountains, development needs to become 

more sustainable towards the environment.     

One way to promote sustainable development is to construct conservation 

developments (CD’s), which are housing developments that place environmental 

protection as their first priority.  They place land with key conservation values under a 

conservation easement, have improved erosion and storm-water controls, blend housing 

into the landscape, preserve and restore natural habitats, protection of waterways, steep 

slope protection, use of existing structures and roadways, limited road distances and other 

development aspects that focus on environmental protection.  These developments are a 

key factor in the phrase, “sustainability is local,” because the positive effects from these 

developments can produce community wide benefits (Arendt 1999). 

There have been very few studies done that compare the costs of CD’s to 

conventional developments, and the ones that have been done conclude that it is cheaper 

over time to build a conservation development.  These studies focus on CD’s in urban 

areas that maintain the same number of houses as a conventional development by 

clustering the homes together.  There are some key differences between these previous 

studies and my research.      

First, there has been very little research done on the cost comparison of these 

developments in rural areas where CD’s are less dense than conventional developments.  



I will look at the net benefits of CD’s to the developer and society in a rural area.  The 

term that has been coined for these less dense rural developments is conservation limited 

developments (CLD) (Milder 2007).  CLD’s develop a small fraction of land comparable 

to what zoning allows for (Milder 2007).  In this paper we will refer to conservation 

limited developments as conservation developments as that is the term used for them in 

western North Carolina.  Since CD’s are a relatively new concept in North Carolina it 

may take the public some time to become educated on all of the different varieties of 

conservation type developments.   

Another difference between this study and others is that past research on CD’s has 

not been in mountainous areas.  There may be a difference in construction costs 

associated with mountain development with regards to housing density.  It may be more 

expensive to build a smaller amount of road in the area due to economies of scale.  At the 

same time grading costs might be much less in CD’s since steep slope areas are more 

likely to be protected.  This paper will evaluate the economies of scale associated with 

building costs in mountainous regions. 

The final difference also relates to the mountain area in that there are steep slope 

regulations that prevent development in certain areas.  This could decrease the value of 

CD’s since open space will be found in most developments in the mountains and CD’s 

price premium is associated with access to open space.       

                 This paper is an economic analysis of CD’s versus conventional 

developments in western North Carolina.  The analysis is done fully for a developer and 

only benefits are found for society.    The analysis for the developer is implemented by 

using cost data provided by two conservation developments.  The social benefit analysis 



is done by valuing the benefits of carbon sequestration in the area.  Case studies are done 

on two different developments in the western area of North Carolina; their names are not 

being mentioned for privacy reasons.     

Literature Review: 

 The first part of this study evaluates the costs and benefits to developers.  

Previous research on CD’s and their impacts is discussed below.   

CD’s provide many benefits to their surrounding natural resources.  As the paper 

“On Conservation Developments and Their Cumulative Benefits,” points out, 

developments that pay no attention to their natural resources show a decline in the 

ecological viability of open space, decline in habitat area, decline in regional water 

quality, increased flooding problems, increased incompatibility between developed 

landscapes and remaining natural areas, and finally an increase in human discomfort, 

costs of living, traffic grid-lock, and costs per capita to maintain developed infrastructure 

(Apfelbaum et al, 1996).  In addition to addressing the above six trends of regular 

developments, conservation developments can offer localized and regional stormwater 

management and water quality benefits, integration of open space for the benefit of the 

local environment and human use opportunities, integration of open space and natural 

resources designed to facilitate health in adjacent open space, revitalization of important 

human relationships with land and other natural resources, redefinition and redirection of 

public perceptions about appropriateness of land development standards through example 

and measurement of their benefits with scientific investigation and redefinition of the 

value to society of natural resources- in real dollars (Apfelbaum et al, 1996).  



 One study done by Rayman Mohamed found that CD’s, compared to conventional 

developments, can provide higher profits to developers because they are less expensive to 

build, sell more quickly and they carry a price premium (Mohamed 2006).  This study 

was done in Rhode Island looking at an urban subdivision, its concepts can be applied to 

this paper but the data will differ in that the geography and housing density are not the 

same. 

 One reason that CD’s get a price premium is that houses are located next to 

permanently protected land.  One study used a hedonic pricing model to estimate the 

value of permanently protected pastureland and found that property value will increase by 

1.87% if one acre of developable pastureland is converted to privately owned 

conservation land (Erwin 2002).  This effect could also transfer over to forest land which 

we hope to see by the price premium for lots in a conservation development.    

 Randall Arendt’s book, Growing Greener presents four ecological and 

environmental benefits of CD’s.  The first benefit is wildlife management, natural areas 

in conservation developments provide important terrestrial habitat for wildlife to dwell in 

and travel through, especially riparian woodlands along rivers, creeks and streams.  The 

second benefit is greater water quality protection through improved benefits; there are 

larger areas of natural vegetation that act as buffers to help filter stormwater.  The third 

benefit is greater aquifer recharge through improved stormwater management due to 

lesser disturbance of the subdivision parcel and its ability to provide more opportunities 

for filtering runoff and replenishing underlying supplies.  The final benefit is 

environmentally sensitive sewage treatment and disposal; there is a greater opportunity to 

implement environmentally sensitive sewage treatment and disposal systems.   



 Arendt’s book also discusses economic benefits of conservation developments 

such as lower costs, marketing and sales advantage and value appreciation.  Development 

costs are lower because there are reduced infrastructure engineering and construction 

costs.  He says that that this reduction is also measurable when the houses are 

interspersed within the open space, like the developments in North Carolina.  Developers 

can market their developments from an environmentally oriented marketing strategy, 

which has been a success for several developers.  Finally, homes in conservation 

subdivisions appreciate faster than conventional subdivisions, this fact can be used in the 

marketing approach of developers.   

 The EPA conducted a study on the costs and benefits of stormwater costs in low 

impact developments.  A case study is done on 12 different developments.  They find that 

low impact development reduces stormwater costs.  One case in particular, looks at the 

costs of a low impact development compared to estimated costs of a conventional design 

on the same property.  They estimated the total savings to be nearly $4,000 per lot (EPA 

2007).  The main reason for the large savings was the reduced infrastructure costs 

associated with low impact development.     

 A study conducted by Stavins and Newell looks at creating a model that analyzes 

the sensitivity of sequestration costs to changes in management, deforestation, 

silviculture species, relative prices, and discount rates.  They explain that 100 years is an 

appropriate time to analyze a forests carbon sequestration potential because after that 

time forests leak more carbon than they sequester.  They also cite other studies reasons 

for using a 5% discount rate and explain that it is a common rate used in forestry 

practices.       



Methods: 

 

The economic analysis is done in 3 steps.  The first is calculating price premiums 

of CD’s, the second is calculating the difference in construction costs of CD’s and 

conventional developments, and the third is the social benefit analysis.   

In order to start my project I had to find conservation developments that were 

willing to share cost data with me.  I found two CD’s in western North Carolina that were 

gracious enough to share that information with me.  The data request included the 

following: total cost of building the development, annual maintenance costs, cost of 

clearing land for development, number of acres of land that is forested, number of acres 

of land that was cleared, restoration costs, conservation easement costs, average cost that 

lots sold for, and how quickly lots sold.  Also, data was collected on specifics of each lot 

in the development in order to perform the hedonic pricing model.  The two conservation 

developments have the following features:  

 

Conservation Development #1 Conservation Development #2 

Luxury Style Amenities – horse 
stables, sports camp, fishing, 
camping, restaurant 

No Special Amenities  

Golf Course  No Golf Course 

Hiking Trails  Hiking Trails 

354 homesites 23 Homesites 

4,400 acres of land 190 acres of land 

3,000 placed under easement 110 placed under easement 

 

Table #1: 



Map of Conservation Development #1 (reference removed): 

 

Map of Conservation Development #2  (reference 

removed):

 



 

Price Premium for lots in CD’s: 

A hedonic pricing model was implemented to see if there is a price premium for 

lots sold in a CD.  Data was collected both from CD’s and conventional developments on 

the lot price, acreage, elevation, if the lot is next to open space, if the lot is in a luxury 

development1, if there is a stream on the lot, if the lot has an exceptional view, and if 

there is a golf course on the development.  Open space, luxury development, stream, view 

and golf course are all dummy variables. 

The data consisted of 295 observations, 130 of which were observations from 

conservation developments.  These observations came from the two CD’s that my study 

focuses on as well as Hickory Nut Forest in Hickory Nut Gorge.  The conventional 

developments that my data came from are The Branches at East Fork in Brevard, The 

Pinnacle at Ridgeveiw near Lake Lure, Southcliff in Fairview, Beaucatcher Heights in 

Asheville and a few other developments.      

 

Table 2:  Variables used for Hedonic Model 
Variable 
Name  Definition Units  

Mean 
Value 

cons_dev Conservation development 
0=no, 
1=yes 0.415 

price Price of developed lots dollars 377320 

acres Size of lots acres 2.338 

luxury_living Luxury development 
0=no, 
1=yes 0.447 

elevation Peak elevation on lots feet 3052.557 

water Water on property 
0=no, 
1=yes 0.4901 

open_space The lot is next to open space 
0=no, 
1=yes 0.599 

mountain_veiw Good view on lot 
0=no, 
1=yes 0.142 

                                                 
1 A luxury development is one that has amenities such as a clubhouse, restaurant, spa, horse stables, guard 
at gatehouse and nature center 



golf_course 
Golf course located in 
development 

0=no, 
1=yes 0.287 

 

Conservation Development:  This variable measures whether or not a developed lot is 

located in a conservation development.  Previous Hedonic studies show that there is a 

12% to 16% per acre additional value for lots located in CD’s (Mohamed 2006). 

Acres:  This is a measure of the size of lots in both types of developments.  This variable 

could either increase or decrease as price is usually more dependent on elevation in 

mountainous areas, rather than size.     

Luxury Living:  This variable measures if a lot is located in a luxury development.  A 

luxury development can include an assortment of amenities such as, a gate keeper, 

equestrian center, spa, restaurant, nature center, pool, workout facility and child care.  

CD’s can be considered luxury developments.  It is expected that price will increase with 

luxury developments. 

Elevation:  This variable measures the highest point on the lots in feet.  It is expected that 

the higher the elevation the more expensive the lot will be.  

Water:  This variable measures if there is a stream/creek on the property.  It is expected 

that the presence of water on property will increase lot value.   

Open Space:  This variable measures whether or not a lot is next to permanently 

protected space.  All CD’s have this feature and very few conventional developments 

have it.  It is expected that open space will increase the value of lots.   

Mountain View:  This variable measures if a view was advertised on the property.  This 

variable may not end up being significant because of false advertising, or lack there of.  It 

is expected that this variable will increase lot price. 



Golf course:  This variable measures the presence of a golf course in the development 

where the lot is located.  It is expected that this variable will increase lot price. 

 Since lots were sold in different years I deflated the lot price variable by using the 

housing price index (HPI) value for Asheville.  The month that the lots sold in was not 

available, or lots have not been sold, so I averaged the HPI values over the year.  All lots 

were sold, or are still for sale, in 2007 or 2008 and the Asheville HPI values for those 

years are 240.7 and 245.38 respectively (Oversight 2008).   

 The first model that will be evaluated is the following: 

εββ

ββββββα

+++

++++++=

coursegolfviewmountian

spaceopenwaterlivingluxuryelevationacresdevconsprice

__

___

87

654321

 

This model produced insignificant results for conservation development.  The continuous 

data; price, acres, and elevation were log transformed because they were not normally 

distributed.  Also, another variable, price divided by acres, was added to help with 

analysis.  The next model run was the same as the previous, but using the log transformed 

variables.  This model produced a better fit, conservation development was significant 

and positive, but there were many insignificant variables in the output.  Water, elevation 

and mountain view were removed first as they were the most insignificant.  The model 

was run again, but it all variables were still not significant.  Golf course was removed and 

the model was re-run.  The final model that yielded the most significant coefficients is: 

   

This model includes the dummy variable for conservation developments, the log 

transformed variable for acres, the dummy variable for luxury living and the dummy 

variable for open space.   

 

εββββα +++++= spaceopenlivingluxuryacresdevconsprice __)ln(_)ln( 4321



 

 

Costs of Conservation and Conventional Developments: 

Data on the total costs of conventional developments was not available.  In order 

to find these costs, which is necessary for my analysis I created hypothetical conventional 

developments.  The two hypothetical developments were created based on the same plot 

of land as the CD’s where I received cost data from, they will be named hypothetical #1 

and hypothetical #2.  The hypothetical developments are essentially what could have 

happened to the land if a conservation development was not built.  The hypothetical 

developments have the same acreage as its conservation counterpart, but have more dense 

housing.  In order to create these developments a GIS map was built showing the 

developable areas on the property.  The areas that cannot be built on are those with slopes 

greater than 25% or 30% and areas within 30 feet of a stream/creek2.  See maps 1 and 2.          

The two CD’s that I have used in my analysis will henceforth be called 

development #1 and development #2.  Development #1 has 354 homes on 4,400 acres of 

land 3,000 of which have been have been placed under a permanent conservation 

easement.  Hypothetical #1 is the hypothetical development created for this CD.  The 

hypothetical development has 600 lots over 1,400acres, with no acres left as green space.  

See map 3.     

Development #2 has 23 homesites over 190 acres of land 110 of which have been 

placed under a permanent conservation easement.  Hypothetical #2 is the hypothetical 

                                                 
2 It should be noted that developable area is only place where homes can be placed; the non-developable 
area can still be sold as long as homes are not placed on it.   



development created for this CD.  The hypothetical development has 119 lots over 80 

acres, with no areas left as green space.  See map 4.               

The hypothetical developments were created using regulations from subdivision 

ordinances for the county where the subdivision is located.   

Development #1:  The subdivision ordinances for which this development is located in 

have the following requirements: 

• Slopes of 30% or less have no regulations, density regulations on those above 
30% are below (Board of Commisioners 2007): 

 

• 30 foot buffers required on all streams/creeks (Board of Commisioners 2007) 

• No road width requirements (development #2 requirements will be used here) 
 
Development #2: The subdivision ordinances for which this development is located in 
have the following requirements: 

• Slopes of 25% or more unregulated, over 25% see density table (Board of 
County Commisioners 2008): 

 

 

• Road width of 16ft required and a 15% slope is the maximum gradient (Board 
of County Commisioners 2008) 

Average  Slope  of  Land  to  Be  Developed 

 or  Subdivided   
Minimum  Lot  Size   (in 

 acres)   
Maximum 

 Density   
(lots  per  acre)   

30‐34%   2   .5   

35‐39%   2½   .4   

40‐44%   5   .2   

45%  or  more   10   .1   



• 30 foot buffers required on all streams/creeks (Board of County 
Commisioners 2008)   

 

To create the costs of hypothetical developments incremental costs of 

paving/grading/clearing costs and stormwater and erosion control costs were found from 

the conservation development costs.  Values for hypothetical developments were found 

and added to the total cost of CD to get hypothetical costs.  This increased cost is due to 

greater infrastructure costs on hypothetical developments.   

Profits of Conservation vs. Conventional Developments: 

 The next step of the analysis was to evaluate the potential profits of conservation 

developments to see if there is a profit loss to developers of CD’s.  In order to evaluate 

these profits the average price per acre was found on each CD.  These costs were then 

decreased by 40%, which is the price premium for conservation developments, to find the 

average price per acre on the hypothetical conventional developments.  These values 

were then multiplied by the total number of lots dependent on acreage to get the total 

potential profits on each development.      

Carbon Sequestration Values:    

   The social benefit analysis was done by estimating ecosystem service benefits 

for one ecosystem service, carbon sequestration.  In order to estimate the benefits of 

carbon sequestration the Carbon Online Estimator (COLE) was used.  This application 

allows one to choose a county and with knowledge of forest type and age, an estimate of 

the amount of carbon sequestered on the land can be found (USDA Forest Service 2008). 

Carbon sequestration potential was evaluated over a one hundred year period.  

This time period was chosen because after this amount of time, forests will leak more 



carbon than they sequester (Stavins 2000).  The present values for each year were 

discounted by 5% over the time period.  Five percent was chosen because it is the rate 

most commonly used in forestry practices (Stavins 2000).     

I evaluated the land that is placed under conservation easement in the CD’s and 

the non-developable land on the hypothetical developments.  For each parcel of land I 

first had to convert from acres to hectares.  Then, using COLE I multiplied the size by the 

amount of carbon that is sequestered in a certain year, for 100 years.  I next multiplied 

that value by $2.30, which was the closing value of CO2 in 2007 on the Chicago Climate 

Exchange.  Since, I am evaluating the value of carbon; I had to multiply the value by 3.6 

which is the ratio of molecular weights of carbon to CO2.  These yearly values were then 

discounted by 5% over a one hundred year time period to reveal the net present value of 

carbon sequestration on a parcel of land.  

The acreage that was evaluated was that placed under a conservation easement in 

the conservation developments and the un-developable land on the hypothetical 

developments.  For development #1, 300 acres were evaluated and hypothetical #1 only 

1,156 acres.  Development #2 evaluated 110 acres compared to hypothetical #2 which 

only used 31 acres.   The forest type on development and hypothetical #1 is on average 

50 years old with many species of trees such as chestnut oak, Carolina hemlock, maple, 

birch, northern hardwoods, hickory, spruce and fir (reference removed).  Development 

and hypothetical #2 have an average forest age of 70 years with patches of old growth on 

the property.  Some of the tree species include chestnut oak, white oak, northern red oak 

and Carolina hemlock (reference removed).             

 



Results:  

Hedonic Pricing Results: 

 The hedonic pricing model shows that there is a price increase with conservation 

developments.  Since the data was log transformed the dummy variables cannot be 

interpreted directly from the regression, but must first be transformed.  To do this one 

must take the exponential of the coefficient and subtract that by one.  This transformation 

will give the percentage value of the dummy variable.  We can see that the price of a lot 

will be 40% greater if the lot is located in a conservation development.  If a lot is located 

in a luxury development then prices will be 128% higher than other lots.  The open space 

coefficient is negative which seems to be a contradiction to the price increase of the CD 

since open space is inherent in CD’s.  There are a couple of reasons that could explain 

this negative coefficient.  The first is that most open space contains steep sloped land 

and/or water.  Most people would rather be close to flat land where they can play sports, 

have picnic, etc.  The other reason applies to lots on conventional developments and the 

uncertainty of the future use of the open space.  Also, some may not like having hikers 

near their property for fear of privacy loss.  Table 3 shows the regression output.     

 

 

Table 3: Results from OLS regression on price of undeveloped lots 

Independent Variables Model 1 - r² = .66      

  ß Dummy transformation 

cons_dev 0.32 0.39    

ln_acres 0.40     

luxury_living 0.83 1.28    

open_space -0.29 -0.29    



constant 11.22       

Note: all variables significant at the 5% level   
 

 

     

 

 

Cost Comparison Results: 

 The calculations for hypothetical development costs show that it is more 

expensive to build a conventional development than a conservation development.  This 

can be explained by the increased infrastructure costs since there are more roads and less 

impervious surfaces on the property.  More roads and more stormwater controls cost 

more money so it is more costly for conventional developments.  The table below shows 

the price difference in building the two types of developments.  

Table 4: Difference in Development Costs 

Hypothetical #1 - Conservation #1 $20,000,000  

Hypothetical #2 - Conservation #2 $1,800,000  

 

Profit Comparison Results: 

 Even though lots in conservation developments sell for a price premium CD 

developers will lose profits to conventional development due to lot density differences.  

The profits available to conventional developers are much greater than conservation 

developer as you can see below in table 5.   

Table 5: Difference in Profits 

Hypothetical #1 - Conservation #1 $43,400,000  

Hypothetical #2 - Conservation #2 $7,300,000  

 



There is one thing that could impact developer’s profits.  The impact could be the rate 

that the lots are sold and the amount of time that developers have to hold onto the lots.  

Past studies have shown that lots in CD’s sell faster than conventional lots (Mohamed 

2006). 

 

Carbon Sequestration Results: 

 The COLE results are presented in Table 5.  They illustrate that CD’s provide a 

greater benefit to society with regards to carbon sequestration.  The advantage for CD’s 

with permanently protected space is that they could potentially register their offsets with 

the Chicago Climate Exchange.  This possibility would need to be researched further by 

developers since there could be a problem with additionality.  Since these benefits do not 

come close to equaling the total cost of development (Table 5) it is highly unlikely that 

this outcome would affect a developer’s decision to build a certain type of development.        

 

 

 

 

Conclusions:             

 The results of my study show that it is cheaper to build CD’s in western NC, but 

profit potentials are decreased due to lot density.  CD’s still make profits, just not as great 

as conventional developments.  County zoning regulations need to be put into place to 

regulate lot density on properties in order to decrease profits to developers and encourage 

the development of CD’s.   

Table 6: Carbon Sequestration Values 

Development #1 3,000 Acres $16,400,000  

Hypothetical #1 1,156 Acres $6,400,000  

Development #2 110 Acres $350,000  

Hypothetical #2 31 Acres $99,000  



The conservation development idea is very important for sustainable growth in 

this area.  Unfortunately, there are many obstacles that must be overcome in order to have 

these developments become effective in the sustainable development movement.  Some 

of those obstacles include greenwashing, lack of conservation oriented market, and 

creating CD’s in conjunction with one another to create wildlife corridors.   

Greenwashing is a major threat to CD’s.  Any development with an easement, 

even if it is only 10% of the land, can call themselves a conservation development.  There 

is a major need for a standardized accreditation system in this area so consumers can 

make informed decisions.  Greenwashing could affect the benefits to developers of CD’s 

and prevent the development of others.   

There is a major need for a conservation oriented market in order to guarantee the 

success of CD’s, especially since they are more expensive to buy into.  This market is 

gaining momentum across the world and will hopefully continue on that trend.  As long 

as that trend stays the same, the demand for CD’s will continue, but if views turn the 

other direction CD’s could face a major problem.     

If CD’s become the normal type of development in this area there should be a 

community wide effort to link conservation easements to provide wildlife corridors.  This 

will allow the movement of biodiversity in the area and create a community wide effort 

of protection.          

Future Research:   

 Future research opportunities include how quickly properties sell in the different 

types of developments, more examination on the negative coefficient on the open space 

variable, calculations to find the number of lots on a CD that maximize a developers 



profits, and a more precise analysis of the costs of building the conventional 

developments.   
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