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Abstract 

Open space is disappearing at an alarming rate, and so are the ecological 

benefits associated with it including stormwater management, wildlife habitat, 

and waste assimilation. If municipalities developed a greater understanding of the 

financial value of ecological resources, more open space may be preserved. Using 

financial values to assess ecosystems to further conservation at the local level is 

prudent and could be more persuasive than saving land simply for aesthetic 

reasons. In this thesis, the ecological services being performed on two open space 

parcels in Stow, Massachusetts were found to each be worth approximately 

$738/acre/year to the Town. Based on the study, landowners who decide to keep 

their land undeveloped should receive a property tax benefit similar to GL. c.61A 

and 61B in order to further promote land conservation within the Commonwealth 

and accurately portray the financial value of open space.    
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Introduction 

According to data gathered by MassGIS between 1999 and 2005, 

Massachusetts lost 22 acres of land per day to development (Mass Audubon, 

2009). Residential housing was the driving force as 87% of the land use change 

was due to home building. Over 40,000 acres were converted to residential 

development in those 6 years----30,000 acres from forest, and 10,000 acres from 

agricultural land (Mass Audubon, 2009). Open space is dwindling in the 

Commonwealth, even though Massachusetts has a very large community of land 

trusts and other conservation groups, relative to other parts of the country (Chang, 

2010). Along with the open space that is disappearing at an alarming rate, so are 

the ecological benefits. This thesis aims to highlight the importance of these 

ecological services and demonstrate what types of criteria can be used to assess 

the value of such services.  

This thesis is designed to emphasized the importance of open space and 

determine the monetary value of ecosystem services located on two parcels of 

land measuring 5+ acres: one for which the landowner has applied for and been 

granted open space taxation through MGL c. 61, and one that is not. 

Municipalities that have extremely low levels of development rates or that are at 

or close to build-out (no room for additional buildings due to dense development, 

such as in an urban environment) will not be evaluated. Open space in these areas 

are not being turned over for development at high enough rates, and therefore 

would limit the number of possible open space parcels to study. Usually, 

development in dense cities and towns are done on infill properties, therefore new 
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development projects are not usually replacing open space parcels. Rather than 

focus on developed municipalities, this thesis reviews how municipalities view 

their unprotected open space, and what incentives are given to landowners who 

keep their open space parcels undeveloped. I hope to show how valuable 

ecosystems services truly are for the project site using a dollar figure, as currently 

open space is valued using a strict formula of which ecosystem services are rarely, 

if ever, mentioned (K. Kelleher, Stow Planner, personal communication, February 

20, 2013). Through this study, I aim to make aware to cities and towns throughout 

the Commonwealth the need to add an ecosystem services calculation step prior to 

the determination of a zoning change that would promote development, and 

therefore the development rate of the town in the future. One key question that is 

being raised within the thesis is: Why does a landowner who allows recreational 

activities such as hiking on his property get an extremely large tax break under 

current Massachusetts Land Laws, while another landowner who decides to keep 

their property undeveloped won’t receive a tax break based on the ecological 

service that the land is performing?   

Background information regarding differing environments and their 

associated ecosystem services will be provided. Several monetary evaluation 

methods will be discussed and the extent to which they can be employed will be 

analyzed. The history of land development in Massachusetts will be briefly 

outlined and current land use laws affecting property taxes, development, and 

open space will delineated. Suggested town development practices and future 

research projects will be offered to conclude the case study.  
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Chapter 1: What are Ecosystem Services?  

The benefits that humans gain from the use of our natural environment are 

seen every day. We owe nearly our entire existence due to the bountiful resources 

that are found on Earth (Millennium Ecosystem Assessment, 2005). We, as a 

species have recognized the inextricable link between our health and the health of 

our environment (Battle, 2009). This understanding has manifested itself through 

the belief in environmental stewardship, which is common to many cultures 

around the world. Natural resources take their shape in the form of what are called 

ecosystem goods and services. We have been taking advantage of this natural 

capital for thousands of years in multiple forms. Hunter-gatherer societies made 

use of natural goods by killing prey for protein, burning timber for warmth, eating 

fruits and vegetables, and making dwellings, canoes and clothing from animal 

hides. Agricultural economies have made use of arable land to grow numerous 

crops for consumption and trade, and some were even masters of the water 

resources around them. Irrigation of massive fields of crops was carried out by 

diverting rivers, and subsequently used to transport their goods around the region. 

Additionally, hydropower and wind power machines have been used for nearly a 

thousand years for myriad purposes. Over the course of human history, many 

plants and animals have been domesticated for human gain, the most notable 

resources being wolves, cows, horses, wheat, rice, corn, potatoes, and cotton. 

Even though the rough concept of ecosystem resources has been around for 

thousands of years, it has only recently been definitively described. There is much 

debate in the literature shown in the Millennium Ecosystem Assessment from 
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2005 and in nearly all political climates regarding which aspects of human health 

should be measured with relation to ecological resources in the 21st century 

(disease occurrence, morbidity, emotional health, financial stability, safety). This 

chapter discusses the societal value of ecological processes for humans, and the 

need of such processes for the well-being of plants, animals and their habitats.  

Ecosystem functions refer to differing kinds of habitat or biological 

systems that support all types of life. Ecosystem goods such as food, and services 

such as waste assimilation, represent the benefits that human populations derive, 

directly or indirectly, from ecosystem functions and can therefore represent part 

of the total economic value of the planet (Costanza, 1997). I will be referring to 

ecosystem goods and services simply as ecosystem services from this point 

further. A large number of ecosystem services have been explained and are 

outlined in Table 1, as taken from Costanza et al.  Non-renewable fuel services 

and mineral deposits are generally not described as ecosystem services and are 

usually defined as capital assets. It is important to note that many of the services 

below are used to create capital assets such as manufactured goods (wood 

products, textiles etc), park systems which can generate revenue, and other natural 

products. All of these natural products and services can be considered a type of 

natural capital that is not only beneficial but also essential to human, animal, and 

in essence global welfare (Battle, 2009).  

There is a spectrum of scales in relation to the impact of ecosystem 

services that can be seen in the table below. For example, open space in the form 

of wetlands or pastureland can provide immediate relief to properties adjacent to 



Ecosystem Service Finance: A Case Study in Stow, MA 
5 

 

such resources in the form of storm protection, groundwater recharge, and 

drought recovery. According to the U.S. Government Accountability Office (NY 

State Comptroller, 2010), on those lands with natural ground cover, only 10 

percent of precipitation becomes runoff, while 90 percent infiltrates into the 

ground. The report goes on to say that when 75 percent of the site is covered with 

impervious surfaces, 55 percent of the precipitation becomes runoff. On paved 

parking lots, 98 percent of precipitation becomes runoff. Paving not only 

significantly increases the amount of storm water than runs off from a parcel of 

land, but it also increases the speed of runoff. In comparison to open space, streets 

and parking lots create conditions that prevent groundwater from being recharged. 

This, in turn, may lead to water shortages. Increases in the percentage of land 

covered with impervious surfaces result in greater amounts of storm water that 

must be managed, which can translate into higher municipal costs (NY State 

Comptroller, 2010). Moreover, storm water managed by engineered controls (e.g., 

retention basins) is more likely to pollute subsurface water than water filtered 

through forested open space. On the other end of the spectrum lies the global 

scale, and takes the form of atmospheric gas and climate regulation. For instance, 

the amount of CO2 in the atmosphere or the amount of polar ice can drastically 

affect sea levels, cloud production, precipitation, and number of severe storm 

events (EPA, 2012).  

Table 1: Ecosystem Services (taken from Costanza, 1997) 

Ecosystem Service Ecosystem Functions Examples 
Gas regulation Regulation of atmospheric chemical 

composition 
CO2, O2 balance, O3 for 
UVB protection, and SOx 
levels 
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Climate regulation Regulation of global temperature, 
precipitation, and other biologically 
mediated climatic processes at global 
or local levels 

Greenhouse gas regulation, 
cloud formation 

Disturbance 
prevention 

Capacitance, damping and integrity 
of ecosystem response to 
environmental fluctuations 

Storm protection, flood 
control, drought recovery 
and other aspects of habitat 
response to environmental 
variability mainly controlled 
by vegetation structure 

Water regulation Regulation of hydrological flows Provisioning of water for 
agricultural (such as 
irrigation) or industrial (such 
as milling) processes or 
transportation 

Water Supply Storage and retention of water Provisioning of water by 
watersheds, reservoirs and 
aquifers 

Erosion control/ 
sediment retention 

Retention of soil within an ecosystem Prevention of loss of soil by 
wind, runoff, or other 
removal processes, storage 
of silt in lakes and wetlands.  

Soil Formation Soil formation processes Weathering of rock and the 
accumulation of organic 
material. 

Nutrient cycling Storage, internal cycling, processing 
and acquisition of nutrients 

Nitrogen fixation, N,P and 
other elemental or nutrient 
cycles. 

Waste 
Assimilation 

Recovery of mobile nutrients and 
removal or breakdown of excess or 
xenic nutrients and compounds 

Waste treatment, pollution 
control, detoxification 

Pollination Movement of floral gametes Provisioning of pollinators 
for the reproduction of plant 
populations. 

Biological Control Trophic-dynamic regulations of 
populations 

Keystone predator control of 
prey species, reduction of 
herbivory by top predators 

Refugia Habitat for resident and transient 
populations 

Nurseries, habitat for 
migratory species, regional 
habitats for locally harvested 
species, or overwintering 
grounds. 
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Food Production That portion of gross primary 
production extractable as food 

Production of fish, game, 
crops, nuts, fruits by hunting, 
gathering, subsistence 
farming of fishing 

Raw Materials That portion of gross primary 
production extractable as raw 
materials 

The production of lumber, 
fuel or fodder 

Genetic Resources Sources of unique biological 
materials and products 

Medicine, products for 
materials science, genes for 
resistance to plant pathogens 
and cross pests, ornamental 
species (pets and 
horticultural varieties of 
plants). 

Recreation Providing opportunities for 
recreational activities 

Eco-tourism, sport fishing, 
and other outdoor 
recreational activities 

Cultural Providing opportunities for non-
commercial uses 

Aesthetic, artistic, 
educational, spiritual, and/or 
scientific values of 
ecosystems.  

 

Chapter 1.1 Ecosystem Services and Land Use Policy 

Determining what ecosystem services (and the land associated with them) 

need to be conserved is complex and involves several related fields of study. 

Ecosystem service assessments involve researchers from fields including: 

ecology, hydrology, wildlife biology, geology, silviculture, economics, and 

sociology. Not only are several fields involved in the process of assessing 

ecosystem services, but each of the fields are subdivided further as all ecological 

services are the consequences of supporting processes working at various scales 

(Farber, 2006). To be effective, management of natural resources must focus on 

the health of appropriately scaled ecosystems and landscapes, and on integrating 



Ecosystem Service Finance: A Case Study in Stow, MA 
8 

 

knowledge about ecological and economic systems across multiple levels 

(Costanza, 1992, Rapport, 1998). There are obvious health implications 

associated with destroying land as stated above, and there are also cultural, 

aesthetic, and historic reasons to preserve land. It is therefore hard to evaluate 

what types of land should be conserved, managed, or preserved for the betterment 

of the public within a municipality, region, or country.  

Due to a number of factors, including human encroachment on new land, 

as well as degradation of existing occupied land, ecosystem services worldwide 

are becoming increasingly scarce (Liu, 2010). This fact has led researchers to find 

new ways to dissuade governments from destroying natural habitat that benefits 

humans, animals and the environment. Currently ecosystem services are not fully 

accounted for in commercial markets or quantified in terms of economic services 

and manufactured goods. It is often nearly impossible to make fiscal decisions at 

the municipal level of government when dealing with sensitive or important 

ecosystems. They are often given little weight in policy decisions, and therefore 

may compromise the health of people at the local level, and the sustainability of 

humans as a species (Costanza, 1997). This sentiment is becoming better known 

in recent years, but the recognition of the importance of ecosystem services needs 

to be at the forefront of more politicians’ minds. When most people take a glass of 

water from their faucet, they generally do not consider the land use and open 

space requirements needed to keep that water potable. When a consumer buys 

strawberries at the market, they do not think about the bats, bees, or butterflies 

that were needed to pollinate the crop. As a planet, we still behave like we are in a 
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world of plenty, and we need to continue to change this notion. Around the world, 

leaders are just now increasingly recognizing ecosystems as natural capital assets 

that supply life-support services of tremendous value (Daily and Matson, 2008). 

However, advances are required in designing the appropriate finance policy and 

government systems in order to incorporate natural capital into land use policy as 

well as other political decisions.  

Determining a standardized value system of ecosystem services can be a 

useful guide when distinguishing and measuring where tradeoffs between society 

and the rest of nature are possible and where they can be made to enhance human 

welfare in a sustainable manner (Farber, 2002). Approaching ecosystems services 

as a value to society addresses recent calls for the explicit incorporation of 

economic valuations in ecological management decisions (Carpenter and Turner, 

2000). Aldo Leopold, a pioneering conservationist raised several central questions 

about the value of ecosystem services in the 1930s. Leopold saw limitations in 

government-sponsored conservation programs and doubted that top-down 

regulation would solve environmental problems. He called for institutional 

incentives to induce private landowners to manage their land in forward-looking 

ways that served the public interest and future generations (Leopold, 1933, 1934).  

The question we are facing now is how to incentivize conservation of ecosystems 

services at the town, state, country, and global level. The next chapter will 

examine how to evaluate ecosystem services using a monetary value system, and 

whether or not such a value system makes sense in the current political climate of 

the United States. . 
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Chapter 2: Economic Concepts of Value for Ecosystem Services 

 The previous chapter discussed how forests, agricultural, and other forms 

of open space land perform a number of functions for the immediate, surrounding 

and global environment. Additionally, these lands contribute to cultural and 

aesthetic resources. It is therefore meaningful to ask how changes in the quantity 

or quality of these natural capital assets and ecosystem services impact human 

welfare. There are many ways that we can measure the value of such resources, 

and this chapter introduces several ways in which we have successfully been able 

to put a dollar value on these extremely important resources. Using multiple 

forms of evaluation, conservatively, ecosystems worldwide have been estimated 

to be worth approximately $33 trillion/year, which is 1.8 times larger than the 

global Gross National Product (GNP) (Costanza, 1997). This dollar figure was 

one of the first steps to make the public aware of the fact that the price of many 

products does not reflect the financial portion of the ecosystems destroyed. Many 

feel that companies must sell products at their true cost to society, because as 

discussed briefly in Chapter 1, the ecosystem services that are supporting us are 

becoming increasingly scarce. This fact has led researchers over the past 50 years 

to find new ways to persuade governments to preserve natural resources and open 

space, but more importantly to showcase the true value that is being destroyed 

with each acre of land converted for development (Krutilla, 1967, Thibodeau, 

1981, Hagen, 1992, Constanza, 1997. This has manifested itself in the field of 

Ecosystem Services Valuation or simply ESV.   



Ecosystem Service Finance: A Case Study in Stow, MA 
11 

 

The monetary value of ecosystems can be determined in a number of 

ways. Most ecological valuation studies attempt to measure the marginal value of 

a hypothetical ecosystem manipulation (Freeman, 1993). Other methods use 

values determined by how much a person is willing to pay to keep a resource 

functioning properly. The economic value change calculated in a given scenario is 

the change caused by a hypothetical implemented policy, or a natural event. For 

instance, to measure the marginal value of a wetland area in the Mystic River 

drainage, one would have to estimate the change in economic gains or losses from 

a change in the wetland. A change in some physical aspect of the wetland would 

alter measureable benefits such as removing nitrate and sediments from the water, 

and enhancing populations of wildlife, and other benefits discussed previously. 

Such ecosystem services are converted to flows of money (Goulder and Kennedy, 

1997). During a storm event, wetlands as well as open space help to slow down 

the flow of water, thereby reducing the amount of strain put on a municipal sewer 

system, for example. Rather than having to upgrade a sewer system that costs 

money to tax payers, the wetland is in essence a benefit that saves the town 

money in infrastructure spending.  The valuation studies attempts to estimate the 

net difference in the flows of benefits and costs, discounted over an infinite time 

horizon (Carpenter and Turner, 2000). 

Due to the interdisciplinary nature of the ecosystem service valuation, 

there is much debate regarding how to measure the economic value of 

ecosystems. Currently, there are eight different methods to determine economic 

worth of ecosystem services (Farber, 2002; Farber, 2006):  
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1) Avoided Cost (AC): Services allow society to avoid costs that would have 

been incurred in the absence of those services; flood control in the form of 

wetlands or open space avoids property damage. 

2) Replacement Cost (RC):  Services can be replaced with man-made 

systems, natural waste systems can be replaced by treatment systems.  

3) Factor Income (FI): Services provide for the enhancement of incomes; 

water quality improvements increase commercial fisheries catch and 

incomes of fishermen.  

4) Travel Cost (TC): People will make repeated trips to a site until the 

marginal value of the last trip is just worth what they have to pay to get 

there. People are assumed to react to increasing travel costs like a fee. The 

more it costs (gas, tolls, entry fees), the less they will go to the site.  

5) Hedonic Method (HM): This method places value on ecosystem goods and 

services by estimating a statistical relationship between the attributes of an 

ecosystem and the price of a good for which a market actually exists. If 

two lakefront properties are exactly the same in parcel size and building 

quality, and only differ by the water quality of their respective lakes, the 

price differential between the two properties is the implicit price paid for 

the property on the lake with the higher water quality.  

6) Contingent Valuation (CV): This method attempts to discover nonmarket 

values of services by asking people directly for their Willingness To Pay 

(WTP) estimates, using social scientific survey techniques. 
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7) Group Valuation (GV): This approach is based on principles of 

deliberative democracy and the assumption that public decision making 

should result, not from aggregation of separately measured individual 

preferences, but from open public debate. It is an extension of the CV 

method, but not performed through interviews, but rather on a larger stage 

such as a public meeting. 

8) Value Transfer (VT): This approach involves the adaptation of the 7 

existing valuation methods above. It is used when primary data cannot be 

ascertained for every possible ecosystem service on a parcel, and is 

becoming increasingly popular among local governments who cannot 

afford the time to perform 5-10 primary studies for just one parcel of land. 

This approach is considered a very conservative estimate of the true cost 

of the services being performed.  

It is important to go a little further in depth with the VT method as more 

state governments are beginning to use this method to make quick, reliable 

estimates of ESV. Ecosystem Value Transfer (VT) is generally used as a second 

best strategy when primary research is not possible due to limited budget or time 

constraints (DVRPC, 2011). While value transfer is the second best strategy, it is 

much better than the alternative of not accounting for ecosystem services in a land 

value analysis and thereby implying that the value of those services is zero. 

Academic literature accounts for nearly all of the primary studies being performed 

on open space and other types of land cover (Thibodeau, 1981, Hagen, 1992, 

Wilson and Carpenter, 1999, Geoghegan, 2002). Site visits including sampling, 
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analysis of spatial data, series of primary and follow-up interviews, as well as 

developing models to conglomerate all data gathered must be performed under 

most primary studies. Value transfer has therefore become a very important tool 

for policy makers since it can be used to reliably estimate the economic values 

associated with a particular landscape, based on existing research, for 

considerably less time and expense than a new primary study (Costanza et al., 

2006). In the 2006 article by Costanza et al, over 100 academic studies were 

compiled and summarized, comprising 210 individual value estimates for various 

types of ecosystems. Table 2, below, details the monetary benefits specifically 

from open space taken from the meta-study. 

Table 2. Monetary Benefits of Open Space taken from Costanza et al, 2006. 

Ecosystem 

Service 

# of 

Studies 

Min 

($/acre/year)

Max 

($/acre/year) 

Mean 

($/acre/year) 

Valuation 

Method(# of 

studies) 

Water Supply 23 3 3,839 1,102 AC(2), CV(12), 

HM(1), RC(1), 

TC(5), VT(2) 

Waste 

Assimilation 

3 44 838 309 VT(3) 

Disturbance 

Prevention 

5 6 3,657 768 AC(3), VT(2) 

Refugia 12 1 3,883 772 CV(11), VT(1) 
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Using Constanza’s Econsult model, a value of approximately $738 is 

determined for all ecosystem services rendered for open space land (taking the 

average value of the mean $/acre/year for the values above). According to the 

study, this is a conservative estimate, as the values of each service are not added 

together but rather are averaged. Using this method gives a very low estimate as 

to the possible services being performed on a given site. The land cover 

associated with each of the services listed above is as follows: Water Supply 

(Forests, Freshwater Wetlands, Open Freshwater, Riparian Buffer), Waste 

Assimilation (Forests, Freshwater Wetlands, Pasture, Riparian Buffer), 

Disturbance Prevention (Freshwater Wetlands, Riparian Buffers, Urban Green 

Space), Refugia (Cropland, Forests, Freshwater Wetlands). Once specific land 

cover types are identified, ecosystem flow values can be calculated simply by 

multiplying the areas of each cover type within a parcel in order to get an 

approximate total ecosystem value for the piece of land. The ecosystem services 

provided by the preserved open space can be thought of as a stream of annual 

“natural income.” 

Chapter 2.1 The progression of ESV 

The initial impetus for ESV was the emergence of environmentalism in 

the 1960s (Millennium Ecosystem Assessment, 2005). The first consideration of 

cultural and historic services in an economic analysis began with Krutilla’s 

observation that many people value natural wonders simply for their existence 

(Krutilla, 1967). Krutilla argued that these people obtain utility through vicarious 

enjoyment of natural areas and, as a result, had a willingness to pay for the 
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government to exercise good stewardship of the land (using the CV method). In 

the 1980s, two government regulations created a demand for valuation research. 

The first was the 1980 Comprehensive, Environmental Responses, Compensation 

and Liability Act (CERCLA), commonly known as Superfund, which established 

liability for damages to natural resources from toxic and hazardous releases. In 

broadcasting its rules for such Natural Resource Damage Assessments (NRDA), 

the U.S. Department of Interior interpreted these damages and the required 

compensation within a welfare economics framework, measuring damages as lost 

consumer surplus (RC method).  

 The 1989 Exxon Valdez oil spill was the first reported instance where 

nonuse value estimated by contingent valuation (CV method) was considered in a 

quantitative assessment of damages (Liu, 2010). In March of that year, the Exxon 

Valdez spilled 11 million gallons of oil into Alaska’s Prince William Sound. Four 

months later, the District of Columbia Circuit of the U.S. Court of Appeals held 

that nonuse value should be part of the economic damages due to releases of oil or 

hazardous substances that injure natural resources (880 F.2d 432, State of Ohio v 

US Dept of Interior, 1989). The decision found that CV was a reliable method for 

undertaking such estimates. Prior to the spill, CV was not a well-developed area 

of research. After the widely publicized oil spill, the attention given to estimation 

techniques for nonuse value increased substantially. This type of evaluation is 

commonplace today and has been used to estimate values of ecosystem services 

from other oil and hazardous material leaks throughout the country and the world, 

such as in the case of the BP Horizon oil spill (Liu, 2010). 
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Instead of viewing the preservation of nature as something for which we 

have to sacrifice our well-being, Liu believes that the United States is starting to 

perceive the environment as natural capital. Liu’s 2010 literature survey of ESV 

has shown that over time, there has been movement toward a more trans-

disciplinary approach to ESV research. However, the contribution of ESV to 

ecosystem management has not been as significant as hoped nor as clearly 

defined. Some of the conclusions that were drawn from the meta-study are as 

follows: (1) ESV researchers will have to transcend disciplinary boundaries and 

synthesize tools, skills, and methodologies from various disciplines, (2) ESV 

research has to become more problem-driven rather than tool-driven because 

ultimately the success of ESV will be judged on how well it facilitates real-world 

decision making and the conservation of natural capital.  

It may be difficult to reach consensus regarding how to evaluate 

ecosystem services, but a monetary system is a logical choice. People understand 

the value of money, and municipalities are constantly trying to be rational and 

efficient within their financial climates in order to provide the best services to 

their communities. A large part of the contributions of ecosystems services are of 

a purely public goods nature. They accrue directly to humans without passing 

through the money economy at all (Costanza, 1997). Determining monetary 

values of ecosystem services can therefore be a useful guide when distinguishing 

and measuring where tradeoffs between society and the rest of nature are possible 

and where they can be made to enhance human welfare in a sustainable manner 

(Farber, 2002). The ecosystem services approach addresses recent calls for the 
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explicit incorporation of economic valuations in ecological management decisions 

(Carpenter and Turner, 2000). Case studies suggest that social willingness to pay 

for ecological conservation often dwarfs the associated costs (Hagen, 1992). 

Hagen et al found that a U.S. Forest Service plan to conserve spotted owl habitat 

in California, Oregon, and Washington would provide annual benefits of $7.5–

55.3 billion (TC, RC, CV methods). These benefits compare with annual costs of 

$1.5 billion through reductions in timber extraction and regional economic 

activity. 

Chapter 2. 2 Ecosystem Services relation to Property Value  

Through the introduction and recent boom in ecosystem services 

evaluation research, the concept of “highest and best use” may be starting to 

change.  Traditionally, it was thought that new development in the form of 

building structures would help to provide additional property taxes for a 

municipality when compared to open space land preservation (Trust for Public 

Land, 2010). Therefore, if zoning permits, the highest and best use would be to 

develop a property. In the United States, it has long been believed that land was 

more profitable for the city or town when developed, than left in its natural, 

undeveloped state. Restrictions on land development, unless otherwise noted, 

generally have a length of time associated with them, and therefore many 

conservation restrictions or easements tend to not be permanent. Several cases in 

the United States have exemplified this fleeting nature of conservation restrictions 

or easements (399 Mass. 730, 506 N.E.2d 870 and 447 Mass. 68, 849 N.E.2d 

211).  Additionally, the selling of land to a developer is generally seen as the best 
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way for a landowner to make money. However, from the municipal perspective, 

the town could be saving money by not having to build more community services 

such as electricity demand, sewer systems upgrades, schools, and more 

impervious surfaces in the forms of roads and parking lots. In some cases, 

residential developments require more money in government services than it 

brings back in property taxes (Trust for Public Land, 2010).  

One such ecosystem services cost saving example is in Boston, 

Massachusetts. Based on a 1976 study by the U.S. Army Corps of Engineers of 

the Charles River Basin, the Corps purchased 8500 acres of wetlands for 

$7,300,000 in lieu of building a $30,000,000 flood control structure (Thibodeau 

and Ostro, 1981). Not all of the financial decisions are as easy as this ecosystem 

services example.  However, it is important to note that the process of ESV is not 

necessarily a recent undertaking and that the federal government has seen its 

importance for decades. Protected open space that remains on municipal tax rolls 

have also been shown to produce a net profit for the municipality when the cost of 

services consumed by the property is compared with revenues generated. A 

comparison of towns in New Jersey conducted by the Association of New Jersey 

Environmental Commissions found that per capita tax increases between 1970 

and 1990 were significantly lower in towns with sizable percentages of protected 

lands and substantial farmlands (HM method). In other words, open space 

preservation can actually help to keep taxes lower (ANJEC, 2004). Also 

concluded from the analysis performed by ANJEC was that some  

forms of open space protection, however, remove the property from the tax rolls. 
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Even in circumstances where the municipality purchases an easement of 

development rights or the full ownership rights on the land (known as fee title), 

several studies report net fiscal benefits to municipalities over relatively long pay-

back periods of 15 years or longer. This effect is produced through a combination 

of maintaining ecosystem services and limiting the growth in demand for services 

due to the preservation of open space. Another instance of the fiscal impacts of 

development in lieu of conservation concludes that generally residential 

development does not pay its own way. Nonresidential development does pay for 

itself, but is a magnet for residential development, and that open space falls at the 

break-even point (Fausold and Lilieholm, 1996). A study of eleven towns by the 

Southern New England Forest Consortium shows that on a strictly financial basis, 

the cost of providing public services is more than twice as high for residential 

development as for commercial development or open space (NEFC, 1995).  

However, real estate, including open space still is governed by the market. 

Therefore, the most direct measure of the economic value of open space is its real 

estate market value: the cash price that an informed and willing buyer pays an 

informed and willing seller in an open and competitive system (Lilieholm, 1996). 

In rural areas, where highest and best use of land (i.e., most profitable use) is as 

open space, one can examine market transactions. In urban or urbanizing regions, 

however, where highest and best use (as determined by the market) has usually 

been development, the open space value of land should be separated from its 

development value, especially when land is placed under a conservation 

easement. As you can see, it is extremely difficult to determine how much 
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someone should receive for a given piece of land if the real estate market is the 

true driver of land valuation. The key concept that is at play here is how to use 

public policies to change the driver of land valuation studies.  

One study that was performed around the Philadelphia, PA region tried to 

determine the property value change due to the proximity of the parcel to open 

space using a Hedonic Method (DVRPC, 2011). The first example listed above 

for the HM was using the water quality of two lakefront properties to determine 

the difference in value of two homes. In this case, the criteria used were as 

follows: Distance to nearest open space, Acreage of nearest open space, a Dummy 

Variable (0,1) if the home is <=1/4 mile from open space, and planning area type 

(core city, developed community , growing suburb, rural area). Natural log of 

house price were used in order to get a percent change in housing prices rather 

than a dollar amount change. Control variables include house size, lot size, age of 

dwelling, distance from Central Business District (CBD), density, county, and 

year of sale. The resulting R-squared of the model used ranged from 64%-71%, 

indicating that the model’s variables explained 64%-71% of the variation in house 

values tested. This is considered a reasonably high R-squared value for a HM 

regression model due to the many unobserved characteristics of the dwelling that 

are not recorded in the data.  

The study had several important findings. (1) The value of proximity to 

open space has been increasing in recent years. (2) Proximity to open space is 

more valuable than quantity of open space. (3) Being within a ¼ mile of open is 

associated with an approximately 7% increase in home values in the city, and a 
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5.5% increase in home values in the suburbs. (4) At a distance of one mile from 

open space, home values decline nearly 30% in the city and 3.6% in the suburbs. 

(5) The size of the nearest parcel of protected open space also matters. Each 

additional acre of open space is associated with an increase in home values of 

.002% in both city and suburbs. Due to open space, the total value/ household was 

increased by an average of $9,960. Depending upon the property tax rate for a 

specific town, there are still significant amounts of money being generated for the 

local government due to household proximity to open space.  

 

Table 3. Total Economic and Fiscal Value of Proximity to Open Space, by 

Planning Area 

Planning 

Area 

# Housing 

Units 

Total Value of 

Open Space 

Total 

Property Tax 

Value 

Total Value / 

Household 

Core City  675,000 $6,486,596,219 $60,935,431 $9,610 

Developed 

Community 

613,000 $5,965,114,072 $104,150,593 $9,731 

Growing 

Suburb 

279,000 $3,041,655,746 $50,127,255 $10,902 

Rural Area 65,000 $761,854,356 $12,342,496 $11,721 

All Areas 1,632,000 $16,255,220,393 $227,555,775 $9,960 
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Economic valuation of ecological services has been shown to contribute 

positively to the formulation and evaluation of environmental policies. Analyses 

of this type confirm the importance that the public attaches to ecological systems. 

Other studies have elucidated cost-saving measures by keeping open space 

undeveloped regardless of the public perception of the resource, as discussed 

above. Nearly all the studies outlined in this chapter used the AC, RC, HM, CV, 

or VT methods to calculate the ESV of their respective natural capital, as 

generally, the FI, TC, and GV methods tend to be more subjective in nature than 

the others. However, it should be noted that there is a level of subjectivity to all of 

the methods listed and there are obvious limitations to these methods. Different 

standards of equipment are chosen to replace ecosystem services by different 

individuals, while different ecosystems may be performing different functions 

under similar conditions. It is therefore necessary to adopt a case-by-case ESV 

method in order to achieve the most accurate representation of the ecosystem 

services being performed on a given parcel. This is usually not possible at the 

municipal level due to budgeting and time constraints. It is common however for 

environmental impact assessments to be performed on a proposed development 

site, but an all encompassing ESV analysis has not been reported by a city or town 

within Massachusetts. For most municipalities, the VT method appears to be the 

most efficient way to quickly and conservatively estimate the natural capital of a 

given parcel.  

How to determine which ESV method to use is a daunting task, but 

specific baseline principles should be outlined either by the state or federal 
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government. The incorporation of ESV as a necessary step before development 

takes place should be mandatory in order to conserve dwindling natural resources. 

Outlining the cost of the services being performed by a given ecosystem may be a 

catalyst for more land conservation.  The city or town level could be the stage 

where the bulk of the conservation of land resources occur, and that it why it is 

paramount to the continued existence of such resources for there to be an 

evaluation step in the development process. Currently, there are usually only 

build-out studies performed before a land is developed. These studies consist of 

determining how much money could be generated from developing a piece of 

land, and how much money would need to be spent by the town in order to serve 

the new community, or defray environmental impacts caused by the new 

development. At times, the municipality will require the developer to pay in-lieu 

fees which cover some or all of the cost of the municipal services related to 

transportation and other infrastructure needed for the new development. 

According to municipal planners and assessors of the Towns of Stow, Hingham, 

and Swampscott, usually only floodplain, soil, road frontages, and environmental 

impact studies are performed to make sure the land is developable, and little other 

information is collected regarding the ecological services being performed by the 

undeveloped land.  The incorporation of ESV in municipal planning could 

engender more rational-based and efficient planning at the town level, which 

would save the community desperately needed financial resources for other key 

projects within the community.  
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Chapter 3: Land Development and Pertinent Land Use Law 

 Since WWII, the suburban landscape surrounding American cities has 

grown at a voracious pace. The dream of home ownership became a quick reality 

for many young couples that could afford to leave the city or their parent’s homes. 

The suburban home environment after the War soon became the essence of the 

American dream. This dream became a reality for several key reasons: the 

widespread use of inexpensive automobiles, the interstate highway systems, the 

introduction of the 30-year fixed mortgage, and the popular concept of the further 

subdivision of land parcels (Kunstler, 1993). The automobile certainly was one of 

the main drivers of the suburban landscape as it allowed developers to build far 

away from transportation infrastructure like streetcars and subways. Developers 

were able to freely plan subdivisions for the wealthy, middle, and working-class 

auto-centric suburbs. Massachusetts was no different as the strongly 

manufacturing state rapidly turned into a more services and technology-focused 

region, with many housing developments being built to support the growing 

middle class economy (Mass.gov, 2013).  

Urban sprawl has been the dominant development pattern throughout the 

country since WWII, and has transformed the landscape in Massachusetts 

significantly. Urban sprawl is a land-consuming model of suburban development 

characterized by a substantial increase in scattered, low-density residential and 

commercial areas outside of the city limits caused by population growth, rising 

income, and cost and dependent on extensive automobile use (Interlandi and 

Crockett, 2003, Robinson et al. 2005, Wilson, 2003).  Until the middle of the 20th 
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century, the Commonwealth’s land was largely agricultural and forested land. 

Native hardwood forests covered Massachusetts at an expansive scale, and were 

cut down to make room for roads, houses, schools, libraries, hospitals, and other 

municipal services to accommodate the growing population. The loss of these 

open space lands within the Commonwealth cause many of the negative 

ecological consequences discussed previously. Many non-governmental groups 

within the Commonwealth recognize the importance of land conservation and 

other natural resources for the continued prosperity of the people of 

Massachusetts. Several laws have been passed in order to support the 

conservation movement in New England, mainly in the current use assessment 

provisions. 

An  incentive for Massachusetts landowners to preserve, or at least not 

build on their property is by subjecting their land to the current use assessment 

provisions of G.L. c.61A and 61B, et seq. (“c. 61A/B”). If the land meets several 

guidelines listed below, the municipality must value and assess the land pursuant 

to its current use as opposed to its “highest and best use.” The landowner must 

apply for chapter every year (except for forested land which is every 10 years) in 

order to get the tax break, and if the land is to be sold, the municipality has the 

right of first refusal to buy the land. This means that if a landowner wants to sell 

their property which is currently under c. 61A/B, they must first make either a 

reasonable offer to the town, or if there is an offer on the land already, they must 

extend that same offer to the town before selling. Under all circumstances, if the 

land is to be sold, back taxes for the previous 5 years must be paid as if the land 
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was taxed under its full value (without the tax break). C. 61A deals with the 

assessment and taxation of agricultural and horticultural land, while c. 61B 

classifies the taxation of recreational land. If a landowner wants to apply for c. 

61A status, the parcel of land must: 

…..be not less than five acres in area and be deemed to be actively devoted to 
agricultural or horticultural uses when the gross sales of agricultural, horticultural or 
agricultural and horticultural products resulting from such uses together with the 
amount, if any, payable under a soil conservation or pollution abatement program of the 
federal government or the commonwealth total not less than five hundred dollars per 
year or when the use of such land is clearly proven to be for the purpose of achieving an 
annual total of not less than five hundred dollars from such gross sales and program 
payments within the normal product development period as determined by the farmland 
valuation advisory commission established pursuant to section eleven of this chapter. In 
cases where the land is more than five acres in area, the gross sales and program 
payment standard above set forth shall be increased at the rate of five dollars per acre 
except in the case of woodland or wetland for which such increase shall be at the rate of 
fifty cents per acre. 

 

Section 4 of c. 61A states that, “The rate of tax applicable to such agricultural or 

horticultural land shall be the rate determined to be applicable to class three, 

commercial property.” Depending upon the municipality however, there may be a 

single tax rate used and therefore the assessed value would be lessened in some 

other fashion. Many towns assess agricultural land based on the free market price 

of the agricultural good deemed by the Massachusetts Department of Revenue. As 

discussed earlier, it is interesting to note that the land is valued based on what the 

product can be sold for, and not at all based on its ecological value to the town. 

Most towns used the average value in Table 4 below.  
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Table 4: FVAC Chapter Land Recommended Value-Fiscal Year 2013. 

Massachusetts Department of Revenue, Division of Local Services. Values are in 

per acre/year. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C. 61B discusses how recreation and open space land is to be determined and 

assessed. Section 1 states: 

Land not less than five acres in area shall be deemed to be recreational land if it is 
retained in substantially a natural, wild, or open condition or in a landscaped or pasture 
condition or in a managed forest condition under a certified forest management plan 
approved by and subject to procedures established by the state forester in such a 
manner as to allow to a significant extent the preservation of wildlife and other natural 
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resources, including but not limited to, ground or surface water resources, clean air, 
vegetation, rare or endangered species, geologic features, high quality soils, and scenic 
resources. Land not less than five acres in area shall also be deemed to be recreational 
land which is devoted primarily to recreational use and which does not materially 
interfere with the environmental benefits which are derived from said land, and is 
available to the general public or to members of a non‐profit organization including a 
corporation organized under chapter one hundred and eighty. 

For the purpose of this chapter, the term recreational use shall be limited to the 
following: hiking, camping, nature study and observation, boating, golfing, non‐
commercial youth soccer, horseback riding, hunting, fishing, skiing, swimming, 
picnicking, private non‐commercial flying, including hang gliding, archery, target 
shooting and commercial horseback riding and equine boarding. 

Such recreational use shall not include horse racing, dog racing, or any sport normally 
undertaken in a stadium, gymnasium or similar structure. 

The municipality has discretion as to what percentage of the fair cash 

value should be used for property tax purposes, but in no event shall such 

valuation exceed 25% of its fair cash value, according to Section 2 of c. 61B. 

Neither the fair cash value nor the assessed value takes into account what types of 

ecological services are being performed on the parcel. Just like for c. 61A, the 

landowner must apply for chapter every year in order to get the tax break (unless 

it’s forested land which is every 10 years), and if the land is to be sold, the 

municipality has the right of first refusal to buy the land. Under all circumstances, 

if the land is to be sold, back taxes for the previous 5 years must be paid as if the 

land was taxed under its full value (without the tax break).  
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Chapter 4: Stow, Massachusetts  

 Incorporated in 1683, Stow, MA is located in Middlesex County, 25 miles 

west of Boston, MA and 28 miles east of Worcester. It borders 7 towns: Hudson, 

Sudbury, Maynard, Acton, Boxborough, Harvard, and Bolton. It is a small 

residential community (approximately 18 sq. mi or 11,517 acres) with a 

population of 6,590 according to the 2010 census. It has many rural 

characteristics, including several orchards and farms. Stow is considered a mecca 

for golfers according to some, as in this small Town there are 81 holes of high 

quality greens (Stow, MA, 2013. The townspeople care deeply about the historic 

resources and bucolic agricultural and recreational lands that Stow has to offer (K. 

Kelleher, Stow Planner, personal communication, February 20, 2013). This can be 

demonstrated within the Town’s land use laws, particularly in how recreational 

land under c.61B is assessed. Golf courses are assessed at 25% of their fair market 

value, while open space recreational land, also known simply as “wild” natural 

land is assessed at only 10% of the fair market value. According to the assessor’s 

office, wild lands have been assessed at this astronomically low rate for more than 

30 years, and it is a choice that the Town assessor makes at their discretion. It is 

assumed then that the assessor recognizes that the Town holds natural wild land in 

high regard and wants to promote it as well.  

Even though Stow holds natural land and open space in high regard, it is 

however a prime example of a town that is currently being developed at an above 

average rate relative to other towns in Massachusetts (111th out of 351 according 

to Mass Audubon, 2009).  
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By acreage, the Town is the 211th largest in Massachusetts, out of total of 

351 municipalities. According to MassGIS data analyzed by Mass Audubon, over 

92% of the housing in Stow is single-family homes, and land areas of newer 

homes range between 1.5 acres to 2 acres or more (Stow, MA 2013). Older homes 

may have considerably larger plots of land based on the immense amount of 

agriculture that used to take place within the Town. Table 5 outlines how land in 

Stow is distributed according to Mass Audubon’s Losing Ground Study in 2009. 

Numbers in parentheses indicate the ranking for that category out of 351 

municipalities. 

Table 5: Land Use in Stow, MA, taken from Mass Audubon, 2009 

Acres of Developed Land 1,915 

Acres of Multi-Family Housing 93 

Acres of homes at < 1/4 acre lot density: 8 
Acres of homes at 1/4 - 1/2 acre lot density: 166 
Acres of homes at 1/2 - 1 acre lot density: 1,458 
Acres of homes at > 1 acre lot density: 39 
Acres of commercial: 72 
Acres of industrial: 26 
Acres of natural land: 7,874 
Acres of forested: 5,803 
Acres of non-forested wetlands 645 
Acres of forested wetlands: 1,426 
Acres of agricultural land: 775 
Acres of cropland: 509 
Acres of pasture: 103 
Acres of orchard: 148 
Acres of open land, recreational land, golf 698 
Acres of open water: 212 
Percent developed: 16.6% (200) 
Percent residential: 15.3% (188) 
Percent commercial/industrial: 0.8% (231)  
Percent other developed: 0.5% (223)  
Percent natural land: 68.4% (143) 
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Percent in upland forest: 50.4% (173) 
Percent in agriculture: 6.7% (102)  

 

The most pertinent information for open space research is the recent 

development data outlined in Table 6. These statistics, taken from Mass 

Audubon’s Losing Ground study describes changes in land use between 1999 and 

2005. Rank in relation to other municipalities is shown in parentheses. The 

remainder of the data for the study can be found in Appendix 1.  

Table 6: Land Conversion Statistics for Stow, MA taken from Mass 

Audubon 2009.   

Natural land (acres) converted to 
development (1999-2005): 163 (111) 

Acres of forest converted (1999-2005) 92 (116) 
Acres of agricultural land converted (1999-
2005) 37 (95)  
Acres of development per square mile 
(1999-2005) 9 (68)  
Number of housing units in 2000: 2,128
New housing units built between 1999 and 
2005: 280 
Percent of homes built between 1999 and 
2005: 

13.2% 
(31) 

Average living area of new homes between 
1999 and 2005: 

3,122 
(63) 

Number of homes from which above 
statistic is derived: 193 

 

Based on Tables 5 and 6, Stow is a town where a sizeable amount of agricultural 

land was converted for home development. In every category in Table 6, Stow is 

in at least the top third, and at times the top tenth of all Massachusetts 

municipalities. Due to Stow’s being in the top third for land use conversion, 

coupled with the fact that there is still 68% of the Town that is considered natural 

lands, it is an ideal place to perform an Ecosystems Services Valuation.   The 
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intent is to see if the Town would be able to slow some of the growth that has 

taken place in recent years. If the Town had little conservation land left and was 

close to buildout, there would not be much that could be done to change land use 

practices in the future, considering we are focused on preserving open space, not 

creating new open space. While there is still land to be conserved and a 

community that supports preserving much of that land, ESV might be a way for 

the Town to realize how much money is being saved by keeping open space open.  

Related to Table 5 is the zoning map for the Town, seen below as Figure 

1. Shape files were either provided by the Town of Stow or were taken from 

MassGIS.  One can see that most of the conservation land is taken up by the large 

swath in the southeast corner of the Town, while the downtown business is quite 

small compared to all of the other zones. Also related to Tables 5 and 6 is the 

remaining open space within the Town shown in Figure 2. A significant portion of 

the open space within the Town is owned by the municipality, with the federal 

government managing the next largest portion. Home Owner’s Association open 

space accounts for a very small amount of the total open space within the Town.  

Resource Protection land which usually consists of watersheds, 

conservation land, protected habitat, and other sensitive environmental resources 

can be seen in Figure 3. There is generous overlap between open space and 

resource protection, of which can be visually determined between Figures 3 and 4, 

as well as analyzed in Tables 5 and 6. They key for many conservation 

commissions is to get open space to be protected. However, it can be extremely 
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difficult to do this because the municipality either does not have enough money to 

buy it, or it feels that it could gain revenue by allowing development to occur.  

Figure 1: Stow, MA Zoning Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Zoning, Golf Courses and Town layers from MassGIS 2012 

used, clipped and given to me by the Stow Planning Department. 
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Figure 2: Stow, MA Open Space  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Open Space Golf Courses and Town layers from MassGIS 2012 

used, clipped and given to me by the Stow Planning Department. 
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Figure 3: Stow, MA Resource Protection 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Resource Protection, Golf Courses and Town layers from 

MassGIS 2012 used, clipped and given to me by the Stow Planning 

Department. 
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Additional maps created for the Town of Stow, MA are located in the 

Appendix.  

All of the maps listed above highlight the Stowaway and Butternut 

Farm Golf Courses. These two parcels are very similar and are shown 

because they are ideal candidates for ESV for several reasons. First, they 

both have the same land use, and are close in relative size (Butternut=81.2 

acres, Stowaway=110.5).  Butternut Farm Golf Course is under Chapter 

61B while Stowaway is not under Chapter 61, and therefore even though 

the fair market values are very similar in price, the assessed land values 

are significantly different. The Stow Planning Department is also 

extremely interested in these parcels as pertinent open space ESV 

information regarding golf courses is lacking within the Town (K. 

Kelleher, Stow Planner, personal communication, February 20, 2013).  

Several buildout analyses have been performed on nearby golf courses, as 

the land associated with abundant recreational uses could be used for 

development in many cases.  Based on recommendations from the Town, 

an ESV analysis would be extremely useful for the Planning Department, 

Assessor’s Department, and the Conservation Commission. The following 

chapter discusses the financial resources that these two properties are 

worth in ecological capital, and how they compare to their current 

financial contribution to the Town in the form of property taxes. 

Additionally, a property value analysis of nearby parcels will be 

performed to determine how much additional property taxes are being 
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collected due to the increased value of homes within ¼ mile of the 2 

parcels.  
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Chapter 5: Analysis 

 Project Sites 

The Butternut and Stowaway golf course parcels are highlighted below in 

Figure 4. The Butternut Farm Golf Course is an 18-hole private course with dues 

of approximately $2,000 annually (Butternut, 2013). The greens are located on an 

81.2-acre plot, under c. 61B, and located at 115 Wheeler Road. It is owned by the 

Page Family Limited Partnership, and zoned within the Residential, Conservation, 

and portions within the Commercial zones, as seen in Figure 1. Part of the course 

is on conservation land due to the riparian buffer that is on the north side of the 

course. A riparian buffer zone is located directly adjacent to a water supply and is 

ecologically sensitive. It is therefore part of the conservation land within the 

Town. Each parcel’s information related to the property is located online in the 

property card spreadsheet. Property card 00R-15-000066 lists the fair market 

value of the land as $1,559,400 and due to its c. 61B status, the assessed land 

value is $389,000. The fair market building value on the property is $2,756,900, 

mainly due to the fact that each hole constructed on the parcel is worth $150,000 

according to the Town assessor. Therefore the assessed building value on the 

parcel is $741,900 for a total value of the parcel being $1,131,700. For FY2013, 

the property tax for the Town is a flat fee of $18.37/$1,000 of assessed value. 

Therefore, the Town is will receive $20,789 in property taxes, with $7,145 being 

levied for the land alone, or $88/acre.   

The Stowaway Golf Course is a 9-hole public course with dues of $14 for 

an 18-hole round on the weekends. It is 110.5 acres and located on White Pond 
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Road and owned by the Melone Anthony Stowaway Realty Trust. It is not under 

c. 61 and therefore the fair market value is the assessed value of the parcel. 

According to property card 00R-29-000067, it is zoned as Commercial and 

Residential, with an assessed land value of $1,502,500 and a building value of 

$296,200. Therefore, the Town will receive $33,042 in total taxes, with $27,600 

or $250/acre in property taxes coming from the land alone.  
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Figure 4: Stow, MA Parcel Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Stow Parcels,  Golf Courses and Town layers from MassGIS 

2012 used, clipped and given to me by the Stow Planning Department. 
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Methods 

Value Transfer (VT) analyses will be used to estimate the ESV for the 

above-mentioned properties. The VT method is used to assess properties that are 

similar to the property in question. Primary studies that have been performed on 

such similar properties are used to estimate the value of the parcel in question. 

The Ecosystem Services values were taken from the 2006 report to the New 

Jersey Department of Environmental Protection, and are seen previously in Table 

2 (Constanza, 2006). According to the study, the ESV of open space concurrent 

with the existing conditions within golf courses is valued conservatively at 

$738/acre/year.  

Property values of the surrounding parcels are estimated to be higher due 

to the proximity of open space based on a hedonic regression model that controls 

for distance to central business district, house size, age of dwelling, lot size, 

density, year of quarter of sale, and 24 other parameters (DVRPC, 2011). In a 

suburban setting, properties within ¼ mile of open space are assumed to have a 

5.5% increase in value due to their proximity to open space. A GIS analysis has 

been performed that takes into account all the properties within ¼ mile of each of 

the open space parcels, and assesses the property taxes of each parcel with or 

without open space proximity, deemed the Property Analysis. The sum of the 

differences between the current property values will be compared to an assumed 

property value if the open space was converted to a new housing development, 

which will be called the Buildout analysis.  
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Butternut 

 ESV  

· (81.2 acres) * ($738/acre/year) = $59,925.60/year in ecological services 

 · Current property taxes for Butternut land only = $7,145/year 

 · Property taxes for land only if not under c. 61B =   $28,646/year 

Property Value Analysis 

Figure 5 shows a ¼ mile buffer around the Butternut Farms Golf 

Club, and the parcels that lie within the buffer were shaded pink and 

assessed. Using a HM analysis described above, each of the properties 

were assumed to be 5.5% higher due to their proximity to the open space. 

An excel sheet of all of the properties and the associated calculations can 

be found in Appendix 4. 
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Figure 5: ¼ mile buffer around Butternut Farms Golf Course 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Stow Parcels, Golf Courses and Town layers from 

MassGIS 2012 used, clipped and given to me by the Stow Planning 

Department. Buffer and associated parcel analysis performed by Brian 

Szekely. 
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Table 7: Butternut Golf Course Property Value Analysis 

Current Average cost of housing ¼ mi around Butternut  $455,397 
Current Property Taxes of housing ¼ mi around Butternut $1,028,975 

Average cost of housing if Butternut parcel builds out $431,656 
Property taxes of ¼ mi housing if parcel builds out $975,332 

Lost property taxes if parcel builds out $53,643/year 

Buildable lots = (total acres / build factor of a similar parcel of 
land at Stow Acres golf course) / minimum lot size for Stow  

(81.2 acres/1.7) / 1.38 acres/lot = 65 buildable lots 
  

Estimated property taxes for buildout of Butternut Farms Golf 
Club 

(65 lots) * ($450,000/home) * $18.37/$1000) = $537,322/year
 

 

Stowaway 

 ESV  

·(110.5 acres) * ($738/acre/year) = $81,549/ year in ecological services 

 ·Current property taxes for land only = $27,600/year 

 ·Property taxes for land only if under c. 61B =   $6,900/year 

Property Value Analysis 

Figure 6 shows a ¼ mile buffer around the Stowaway Golf Club, 

and the parcels within the buffer were assessed. Using a HM analysis 

described above, each of the properties were assumed to be 5.5% higher 

due to their proximity to the open space. An excel sheet of all of the 

properties and the associated calculations can be found in Appendix 5. 
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Figure 6: ¼ mile buffer around Stowaway Golf Course 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Stow Parcels, Golf Courses and Town layers from MassGIS 

2012 used, clipped and given to me by the Stow Planning Department. 

Buffer and associated parcel analysis performed by Brian Szekely. 
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Table 8: Stowaway Golf Course Property Value Analysis 

Current Average cost of housing ¼ mi around Stowaway  $589,470 
Current Property Taxes of housing ¼ mi around Stowaway $649,713 

Average cost of housing if Stowaway parcel builds out $558,739 
Property taxes of ¼ mi housing if parcel builds out $615,842 

Lost property taxes if parcel builds out $33,871/year

Buildable lots = (total acres / build factor of a similar parcel of 
land at Stow Acres golf course) / minimum lot size for Stow  

(110.5 acres/1.7) / 1.38 acres/lot =  47 buildable lots 
  

Estimated property taxes for buildout of Stowaway Golf Club 
(47 lots) * ($558,739/home) * $18.37/$1000) = $482,410/year 
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Chapter 6: Discussion 

ESV Analysis 

Using a VT system to evaluate ecosystem services is a second-best option 

when primary studies are not possible due to economic and time constraints. For 

these two reasons, the VT approach was the most feasible way that this study 

could be performed. It should be addressed that not all open spaces can be treated 

the same. Golf courses in particular can have negative environmental impacts on 

the surrounding natural areas, due to the large number of fertilizers, insecticides, 

pesticides, and fungicides that are commonly used on the grounds (Likens, 1985, 

Winter, 2005). Primary environmental impact research is therefore necessary to 

determine the extent to which any contaminants have affected the adjacent 

environments. However, given that the ESV financial figures for Butternut and 

Stowaway are conservative estimates, the value of these open space parcels are 

worth considerably more than what c. 61 allows. The Butternut parcel is valued 

pursuant to the current use provisions of G.L. c.61B and therefore receives a 75% 

reduction in property taxes. Based on its c. 61B status, the parcel is deemed to be 

worth $21,501 to the Town, as this is the difference between what it would pay in 

taxes if it wasn’t under chapter. Based on the ESV analysis, the parcel is easily 

worth more than double this figure, and possibly significantly more. The 

Stowaway parcel’s financial discrepancy is even more substantial. If the parcel 

were under chapter and therefore assessed at 25% of its fair market value, the 

amount of property taxes that would be absorbed by the Town would be $20,700, 

nearly 4 times less than the ESV analysis figure. It is apparent that the current 
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state of c. 61 does not fully account for the entire value of open space. Chapter 61 

outlines that only recreational, forested, and agricultural land should receive a tax 

incentive because the land is performing a service to the municipality. Open space 

undeniably performs multiple services to the town in the form of stormwater 

management, water supply filtration, habitat, and waste assimilation as previously 

discussed. Therefore, these services should be accounted for monetarily in a 

property tax break for the landowner. I propose that c. 61 should be expanded to 

incorporate ESV. This concept is not new nor is out of sync with conservation 

restriction legislation that is currently allowed within the Commonwealth. Parcels 

that have a conservation restriction on them which prohibit development in 

perpetuity receive tax breaks in the form of decreased property values and 

therefore decreased property taxes. Based on the numbers provided however, my 

data suggests that town should owe landowners who keep their parcels as open 

space, and rather than receiving a tax break, the landowner should be paid a sum 

of money by the local government. This will most likely be unpalatable to most 

government officials due to the lack of revenue that many cities and towns deal 

with on a regular basis. Therefore I propose that a municipality should have the 

right to determine the property devaluation percentage similar to that in c. 61B, 

with a maximum of 50%. The reason this is relatively high compared to current 

use valuation percentages is because something as radical as changing how we 

value land should be installed in stages. This is the first stage, allowing 

landowners who have at least 5 acres of open space just like in 61A/B to receive a 

tax break for the ecological services being performed for the town on their 



Ecosystem Service Finance: A Case Study in Stow, MA 
50 

 

property. Currently, landowners need to apply every year under chapter 61 (unless 

it’s forested land which is every 10 years), but I believe it is more prudent to let 

the landowner apply every 5 years instead. This hopefully would help to further 

land conservation at the local level by making it less time consuming for the 

landowner to gain chapter status.  Once this first stage is implemented, further 

primary studies could elucidate more precise information that may or may not 

change the devaluation percentages over time.  

It should be noted that even if some type of program that was instituted to 

allow a landowner to receive large tax breaks due to the ecological services being 

performed on a property, it would still be hard to compete with a developer who’s 

willing to pay top dollar for the property. This is unfortunately a tough problem 

that the United States has been dealing with for a long time and currently, this is 

why development of open space has been occurring on a regular basis. One 

possible way to combat this is to assess a fee on developers if they plan to build 

on ecologically important or sensitive lands such as open space. This would help 

to drive down the price at which they could pay for a piece of open space. This, in 

turn may make the fair market value closer to the ecological value over time. 

 Property Analysis 

The property and buildout analysis would benefit immensely from 

additional information regarding how much it would cost the town to increase the 

amount of services for the proposed new developments. Under the current study, 

the amount of money earned in property taxes due to the 5.5% increase in 

property values from open space is miniscule compared to the possible property 
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taxes that could be gained from a buildout scenario. If one looked simply at the 

amount of money gained in property taxes (a combined $1.02 million/year) 

relative to the ESV approximation (a combined $140,707/year) the decision to 

buildout both parcels from a financial standpoint would be an easy one. However, 

the data is incomplete. The amount of money necessary to accommodate the new 

development is not accounted for under the current study. As stated previously, 

the amount of town money that would be needed to accommodate the new 

development may be much larger than expected. Roads, sewer systems, electricity 

delivery, schools, local transportation, and several other factors could contribute 

to the overall bill of developing open space. The Town of Stow looks into these 

costs before making a final assessment regarding a buildout scenario, however 

ESV never enters the equation.  

Conclusion 

Ecosystem service evaluation methods are clearly anthropogenic, and 

therefore have been criticized for conserving ecosystems only for the sake of 

humans. In the end, the well being of humans AND ecosystems are 

interdependent which is in accord with conservation practices. More importantly, 

if land is to be saved, does it matter that we tie an economic value to it? If people 

are not willing to conserve ecosystems for the sake of it, why not use a monetary 

system that everyone understands? Using financial values to assess ecosystems to 

further conservation at the local level is prudent and could be more persuasive 

than saving land for the sake of its beauty. I understand that municipalities have 

monetary issues that they face every day, and raising revenues in the form of 
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taxing developed land is an answer that many city and town managers adhere to. 

If we can alter how municipalities view open space and the ecosystem services it 

holds, officials may soon realize that the town could be saving more money by 

keeping open spaces rather than developing land to get a larger tax base. 

Within Massachusetts, open space is valued for its possible development 

in the future, and recreational and agricultural uses. Recreational or agricultural 

land is highly valued within the Commonwealth as we have seen through 

discussing c. 61A/B. However, ESV does not enter either the financial incentive 

discussion or the land conservation discussion at the state or local level. One key 

question that hasn’t been addressed in most assessors’ offices that this study aims 

to showcase is: 

Why does a farmer who sells $500 worth of squash per year get an extremely 

large tax break under c. 61A, while another landowner who decides to keep 

his or her 5+-acre property undeveloped can’t receive a tax break based on 

the ecological service that the land is performing?   

There is a clear disconnect between the current use valuation methods 

stated in c. 61A/B and the benefits that are reaped by towns from open space 

parcels. Preservation of land is important to many municipalities within 

Massachusetts, however, there is a lack of legislation to help local landowners 

keep their parcels undeveloped. This is mainly due to the lucrative business of 

selling land for development. If there was more of a financial incentive to keep 

land undeveloped for its ecological service value, we would hope to see either a 
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decrease in development, or an increase in more compact transit-oriented 

development, or both within the region. 

Further primary research specific to Massachusetts is necessary, such as in 

the cases previously discussed in Pennsylvania and New Jersey. Such a study 

would entail evaluation all of the ecological resources within the Boston-metro 

area. Once intensive primary research has been performed in the region, 

conservation laws at the state level may then begin to reflect the monetary value 

of ecological services. Simply using the fair market value of the goods for a piece 

of property does not lend itself to conservation of natural resources, but rather the 

sale of those natural resources for consumption. Ecosystem services valuation 

should be incorporated into local government structure and decisions, as it 

appears to be evolving at a slow rate at the national and global level. I hope that 

the evaluation of ecosystem services will become a standard practice within the 

Commonwealth, and I believe this case study is one of many steps in the right 

direction to incorporate ESV into c. 61.  
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Chapter 8: Appendix 

Appendix 1 

The statistics below show the breakdown of land uses as of 2005. 

Rank in relation to other towns/cities is shown in parentheses.
There are 351 towns/cities in Massachusetts. 

Show Less 

Acres of developed land:  1,915

Acres of multi‐family housing:  93

Acres of homes at < 1/4 acre lot density: 8

Acres of homes at 1/4 ‐ 1/2 acre lot density: 166

Acres of homes at 1/2 ‐ 1 acre lot density: 1,458

Acres of homes at > 1 acre lot density: 39

Acres of commercial:  72

Acres of industrial:  26

Acres of junkyards:  12

Acres of transportation:  41

Acres of other development:  0

    

Acres of natural land:  7,874

Acres of forested:  5,803
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Acres of non‐forested wetlands 645

Acres of forested wetlands:  1,426

Acres of powerlines:  0

Acres of brushland successional: 1

Acres of beach:  0

Acres of salt marsh:  0

    

Acres of agricultural land:  775

Acres of cropland:  509

Acres of pasture: 103

Acres of cranberry bog:  0

Acres of orchard:  148

Acres of nursery: 15

    

Acres of open land, recreational land, golf 698

Acres of open water:  212

Acres of other:  43
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Percent developed:  16.6% (200) 

Percent residential:  15.3% (188) 

Percent commercial/industrial: 0.8% (231) 

Percent other developed:  0.5% (223) 

    

Percent natural land:  68.4% (143) 

Percent in upland forest:  50.4% (173) 

    

Percent in agriculture:  6.7% (102) 

    

Total acres:  11,517 (211) 

Total square miles:  18 (211) 

Back to top.   explore another area  

Recent Development  explore another area  

These statistics describe changes in land use between 1999 and 2005. Estimates of acres 
of land converted from a natural state to a developed state can be found here, as well 
as the rate of development in comparison to other areas. Information on new homes 
and population estimates are also displayed. 

Rank in relation to other towns/cities is shown in parentheses. 
There are 351 towns/cities in Massachusetts. 

Show Less 
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Natural land (acres) converted to development (1999‐2005): 163 (111) 

Acres of forest converted (1999‐2005) 92 (116) 

Acres of agricultural land converted (1999‐2005) 37 (95) 

Acres of development per square mile (1999‐2005) 9 (68) 

    

Number of housing units in 2000: 2,128

New housing units built between 1999 and 2005: 280

Percent of homes built between 1999 and 2005: 13.2% (31)  

Average living area of new homes between 1999 and 2005: 3,122 (63) 

Number of homes from which above statistic is derived: 193

    

Population in 2000:  5,933 (229)  

Estimated population in 2001:  6,040 (228)  

Estimated population in 2002:  6,077 (230)  

Estimated population in 2003:  6,133 (230)  

Estimated population in 2004:  6,129 (230)  

Estimated population in 2005:  6,196 (228)  

Estimated population in 2006:  6,217 (228)  
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Estimated population in 2007:  6,327 (226)  

    

Total acres:  11,517 (211)  

Total square miles:  18 (211) 

Back to top.   explore another area  

Protected Land  explore another area  

The overall level of protection for each area is summarized below. We also considered 
protection of BioMap and Living Waters resources, natural and agricultural lands, and 
priority natural communities and priority habitat as indicators of quality of protection 
throughout the state. See definitions below. 

Rank in relation to other towns/cities is shown in parentheses. 
There are 351 towns/cities in Massachusetts. 

Show Less 

Overall protected acres:  1,883 (198)  

Overall percent protected:  16.4% (194)  

Acres protected (1999‐2005)  214 (134)  

    

Acres of BioMap Core:  116 (295)  

Acres of BioMap Core protected: 97 (252) 

Percent of BioMap Core acres protected: 83.5% (16)  

Acres of unprotected BioMap Core: 19 (306) 
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Acres of unprotected BioMap Core developed: 1 (303) 

Percent of unprotected BioMap Core developed: 4.0% (148)  

    

Acres of Supporting Natural Landscape: 1,108 (195)  

Acres of Supporting Natural Landscape protected: 205 (168)  

Percent of Supporting Natural Landscape protected: 18.5% (152)  

    

Acres of Living Waters Core  0 (243) 

Acres of Living Waters Core protected: 0 (183) 

Percent of Living Waters Core protected: 0.0%

    

Acres of Living Waters Critical Supporting Watersheds (CSW): 656 (236)  

Acres of Living Waters CSW protected: 85 (230) 

Percent of Living Waters CSW protected: 12.9% (182)  

Acres of unprotected Living Waters CSW: 571 (226)  

Acres of unprotected Living Waters CSW that are developed: 26 (247) 

Percent of unprotected Living Waters CSW that are 
developed: 

4.5% (229)  
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Acres of NHESP natural communities:  0 (211) 

Acres of NHESP natural communities protected: 0 (174) 

Percent of NHESP natural communities protected: 0.0%

    

Acres of NHESP priority habitat: 1,509 (188)  

Acres of NHESP priority habitat protected: 396 (173)  

Percent of NHESP priority habitat protected: 26.2% (160)  

    

Acres of natural land:  7,874 (188)  

Acres of natural land protected: 1,748 (182)  

Percent of natural land protected: 22.2% (198)  

    

Acres of agricultural land:  775 (128)  

Acres of agricultural land protected: 50 (185) 

Percent of agricultural land protected: 6.5% (239)  

    

Total acres:  11,517 (211)  
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Total square miles:  18 (211) 
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Appendix 2. Topographical Map of Stow, MA 
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Appendix 3. Floodplain Map of Stow, MA 
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Appendix 4: Butternut Property Value Analysis 

Parcel IDs 
Butternut 

Land Value 
Butternut 

Property Tax 
Buttnernut 

No Open 
Space 
Butternut Land 
Value 

No Open Space 
Property Tax 

R16-043A $7,500.00 $137.78 $7,109.00 $130.59
R16-0430-0010 $459,500.00 $8,441.02 $435,545.02 $8,000.96
R16-0190-0030 $171,700.00 $3,154.13 $162,748.82 $2,989.70
R16-0190-0020 $206,000.00 $3,784.22 $195,260.66 $3,586.94
R11-005A $661,600.00 $12,153.59 $627,109.00 $11,519.99
R11-006A $616,700.00 $11,328.78 $584,549.76 $10,738.18
R11-007A $489,800.00 $8,997.63 $464,265.40 $8,528.56
R15-064A-0040 $1,400.00 $25.72 $1,327.01 $24.38
R15-064B-003A $356,400.00 $6,547.07 $337,819.91 $6,205.75
R15-064B-003B $528,500.00 $9,708.55 $500,947.87 $9,202.41
R15-0910 $333,800.00 $6,131.91 $316,398.10 $5,812.23
R11-025B-0030 $1,802,400.00 $33,110.09 $1,708,436.02 $31,383.97
R10-025B-0010 $1,686,400.00 $30,979.17 $1,598,483.41 $29,364.14
R10-025B-0020 $121,000.00 $2,222.77 $114,691.94 $2,106.89
R15-0590-0020 $305,500.00 $5,612.04 $289,573.46 $5,319.46
R10-0010-004B $106,800.00 $1,961.92 $101,232.23 $1,859.64
R10-0010-004A $587,000.00 $10,783.19 $556,398.10 $10,221.03
R10-0010-003D $601,100.00 $11,042.21 $569,763.03 $10,466.55
R10-0010-003C $647,800.00 $11,900.09 $614,028.44 $11,279.70
R10-0010-0020 $511,000.00 $9,387.07 $484,360.19 $8,897.70
R10-0010-0010 $607,600.00 $11,161.61 $575,924.17 $10,579.73
R10-0010-003A $551,100.00 $10,123.71 $522,369.67 $9,595.93
R10-0010-003B $590,100.00 $10,840.14 $559,336.49 $10,275.01
R10-0210 $343,100.00 $6,302.75 $325,213.27 $5,974.17
R11-0280 $396,400.00 $7,281.87 $375,734.60 $6,902.24
R11-0270 $732,100.00 $13,448.68 $693,933.65 $12,747.56
R11-0330-0060 $417,300.00 $7,665.80 $395,545.02 $7,266.16
R14-005A-0180 $526,000.00 $9,662.62 $498,578.20 $9,158.88
R14-005A-0190 $485,000.00 $8,909.45 $459,715.64 $8,444.98
R14-005A-0520 $428,800.00 $7,877.06 $406,445.50 $7,466.40
R14-005A-0510 $549,700.00 $10,097.99 $521,042.65 $9,571.55
R14-005A-0500 $511,600.00 $9,398.09 $484,928.91 $8,908.14
R14-005A-0490 $456,700.00 $8,389.58 $432,891.00 $7,952.21
R14-005A-0480 $586,000.00 $10,764.82 $555,450.24 $10,203.62
R14-005A-0470 $538,300.00 $9,888.57 $510,236.97 $9,373.05
R14-0210-0010 $453,300.00 $8,327.12 $429,668.25 $7,893.01
R14-0020 $291,800.00 $5,360.37 $276,587.68 $5,080.92
R14-0010-0050 $628,200.00 $11,540.03 $595,450.24 $10,938.42
R14-0010-0060 $507,900.00 $9,330.12 $481,421.80 $8,843.72
R14-0010 $261,500.00 $4,803.76 $247,867.30 $4,553.32
R14-0010-0020 $351,900.00 $6,464.40 $333,554.50 $6,127.40
R14-0010-0040 $457,800.00 $8,409.79 $433,933.65 $7,971.36
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R15-0610-0140 $485,900.00 $8,925.98 $460,568.72 $8,460.65
R15-0610-0150 $479,000.00 $8,799.23 $454,028.44 $8,340.50
R15-0610-0160 $550,000.00 $10,103.50 $521,327.01 $9,576.78
R15-0610-0170 $494,300.00 $9,080.29 $468,530.81 $8,606.91
R15-0610-0020 $463,800.00 $8,520.01 $439,620.85 $8,075.84
R15-0650 $788,700.00 $14,488.42 $747,582.94 $13,733.10
R15-0630 $207,300.00 $3,808.10 $196,492.89 $3,609.57
R15-0740 $461,000.00 $8,468.57 $436,966.82 $8,027.08
R15-0730 $399,400.00 $7,336.98 $378,578.20 $6,954.48
R15-0720 $291,000.00 $5,345.67 $275,829.38 $5,066.99
R15-069A $450,000.00 $8,266.50 $426,540.28 $7,835.55
R15-0690 $463,900.00 $8,521.84 $439,715.64 $8,077.58
R15-0680 $345,000.00 $6,337.65 $327,014.22 $6,007.25
R15-0670 $284,300.00 $5,222.59 $269,478.67 $4,950.32
R15-0620 $5,700.00 $104.71 $5,402.84 $99.25
R15-0530 $377,200.00 $6,929.16 $357,535.55 $6,567.93
R15-0550 $309,600.00 $5,687.35 $293,459.72 $5,390.85
R15-0570 $291,300.00 $5,351.18 $276,113.74 $5,072.21
R15-0560 $624,300.00 $11,468.39 $591,753.55 $10,870.51
R15-061F $511,900.00 $9,403.60 $485,213.27 $8,913.37
R15-058A-0010 $469,400.00 $8,622.88 $444,928.91 $8,173.34
R15-0580 $427,100.00 $7,845.83 $404,834.12 $7,436.80
R15-0590-0010 $521,300.00 $9,576.28 $494,123.22 $9,077.04
R15-0600 $314,700.00 $5,781.04 $298,293.84 $5,479.66
R15-0610-0040 $507,900.00 $9,330.12 $481,421.80 $8,843.72
R15-0610-0130 $473,600.00 $8,700.03 $448,909.95 $8,246.48
R15-0610-0030 $455,300.00 $8,363.86 $431,563.98 $7,927.83
R15-0610-0010 $461,100.00 $8,470.41 $437,061.61 $8,028.82
R15-0610-0120 $464,100.00 $8,525.52 $439,905.21 $8,081.06
R15-1110 $420,400.00 $7,722.75 $398,483.41 $7,320.14
R15-0930 $374,900.00 $6,886.91 $355,355.45 $6,527.88
R15-1120 $343,200.00 $6,304.58 $325,308.06 $5,975.91
R15-1130 $339,200.00 $6,231.10 $321,516.59 $5,906.26
R15-0340 $3,600.00 $66.13 $3,412.32 $62.68
R15-0750 $13,000.00 $238.81 $12,322.27 $226.36
R15-075B $509,200.00 $9,354.00 $482,654.03 $8,866.35
R15-075A $556,500.00 $10,222.91 $527,488.15 $9,689.96
R15-0810 $347,100.00 $6,376.23 $329,004.74 $6,043.82
R15-0820 $343,700.00 $6,313.77 $325,781.99 $5,984.62
R15-0830 $340,100.00 $6,247.64 $322,369.67 $5,921.93
R15-0840 $376,700.00 $6,919.98 $357,061.61 $6,559.22
R15-0850 $341,600.00 $6,275.19 $323,791.47 $5,948.05
R15-0860 $355,800.00 $6,536.05 $337,251.18 $6,195.30
R15-0870 $405,500.00 $7,449.04 $384,360.19 $7,060.70
R15-0880 $353,400.00 $6,491.96 $334,976.30 $6,153.51
R15-0890 $310,000.00 $5,694.70 $293,838.86 $5,397.82
R15-0900 $388,000.00 $7,127.56 $367,772.51 $6,755.98
R15-0920 $335,200.00 $6,157.62 $317,725.12 $5,836.61
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R15-0120 $348,200.00 $6,396.43 $330,047.39 $6,062.97
R15-0110 $359,700.00 $6,607.69 $340,947.87 $6,263.21
R15-0100 $362,700.00 $6,662.80 $343,791.47 $6,315.45
R15-0090 $347,300.00 $6,379.90 $329,194.31 $6,047.30
R15-0080 $324,900.00 $5,968.41 $307,962.09 $5,657.26
R15-0070 $403,100.00 $7,404.95 $382,085.31 $7,018.91
R15-0060 $350,700.00 $6,442.36 $332,417.06 $6,106.50
R15-0050 $325,000.00 $5,970.25 $308,056.87 $5,659.00
R16-0290-001B $688,100.00 $12,640.40 $652,227.49 $11,981.42
R16-0290-002B $593,000.00 $10,893.41 $562,085.31 $10,325.51
R16-0290-0030 $568,000.00 $10,434.16 $538,388.63 $9,890.20
R16-0290-0040 $714,700.00 $13,129.04 $677,440.76 $12,444.59
R16-0290-0050 $714,800.00 $13,130.88 $677,535.55 $12,446.33
R16-0290-0060 $719,700.00 $13,220.89 $682,180.09 $12,531.65
R16-0290-0070 $726,600.00 $13,347.64 $688,720.38 $12,651.79
R16-0290-0080 $570,000.00 $10,470.90 $540,284.36 $9,925.02
R16-0190-0010 $306,700.00 $5,634.08 $290,710.90 $5,340.36
R16-0180 $432,200.00 $7,939.51 $409,668.25 $7,525.61
R16-0170 $509,000.00 $9,350.33 $482,464.45 $8,862.87
R16-0160 $397,100.00 $7,294.73 $376,398.10 $6,914.43
R16-0150 $275,300.00 $5,057.26 $260,947.87 $4,793.61
R16-0300-0020 $416,700.00 $7,654.78 $394,976.30 $7,255.71
R16-0480 $869,000.00 $15,963.53 $823,696.68 $15,131.31
R16-0280 $292,600.00 $5,375.06 $277,345.97 $5,094.85
R16-0270 $296,600.00 $5,448.54 $281,137.44 $5,164.49
R16-0240 $252,100.00 $4,631.08 $238,957.35 $4,389.65
R16-0230 $542,400.00 $9,963.89 $514,123.22 $9,444.44
R16-0220 $414,000.00 $7,605.18 $392,417.06 $7,208.70
R16-0210 $378,200.00 $6,947.53 $358,483.41 $6,585.34
R16-0210-0020 $220,000.00 $4,041.40 $208,530.81 $3,830.71
R16-0470 $1,707,800.00 $31,372.29 $1,618,767.77 $29,736.76
R16-0450 $513,900.00 $9,440.34 $487,109.00 $8,948.19
R16-0420 $364,500.00 $6,695.87 $345,497.63 $6,346.79
  $455,397.56 $1,028,975.34  $431,656.46 $975,332.08
  average sum  average sum  

      
Butternut 
Open Space 

      Difference  $53,643.26 
          
      average/parcel $436.12
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Appendix 5: Stowaway Property Value Analysis 

Land Value 
Stowaway 

Property Tax 
Stowaway 

No Open Space 
Stowaway Land Value 

No Open Space 
Property Tax 

$96,200.00 $1,767.19 $91,184.83 $1,675.07 
$353,800.00 $6,499.31 $335,355.45 $6,160.48 

$6,800.00 $124.92 $6,445.50 $118.40 
$12,871,200.00 $236,443.94 $12,200,189.57 $224,117.48 

$49,800.00 $914.83 $47,203.79 $867.13 
$287,300.00 $5,277.70 $272,322.27 $5,002.56 
$338,000.00 $6,209.06 $320,379.15 $5,885.36 
$336,900.00 $6,188.85 $319,336.49 $5,866.21 
$236,500.00 $4,344.51 $224,170.62 $4,118.01 
$319,900.00 $5,876.56 $303,222.75 $5,570.20 

$3,000.00 $55.11 $2,843.60 $52.24 
$246,500.00 $4,528.21 $233,649.29 $4,292.14 
$276,300.00 $5,075.63 $261,895.73 $4,811.02 
$264,900.00 $4,866.21 $251,090.05 $4,612.52 
$302,900.00 $5,564.27 $287,109.00 $5,274.19 
$337,200.00 $6,194.36 $319,620.85 $5,871.44 
$260,900.00 $4,792.73 $247,298.58 $4,542.87 
$214,300.00 $3,936.69 $203,127.96 $3,731.46 
$259,700.00 $4,770.69 $246,161.14 $4,521.98 
$337,000.00 $6,190.69 $319,431.28 $5,867.95 
$372,100.00 $6,835.48 $352,701.42 $6,479.13 
$514,200.00 $9,445.85 $487,393.36 $8,953.42 
$297,100.00 $5,457.73 $281,611.37 $5,173.20 
$403,400.00 $7,410.46 $382,369.67 $7,024.13 
$391,200.00 $7,186.34 $370,805.69 $6,811.70 
$399,900.00 $7,346.16 $379,052.13 $6,963.19 
$472,000.00 $8,670.64 $447,393.36 $8,218.62 
$293,000.00 $5,382.41 $277,725.12 $5,101.81 
$295,000.00 $5,419.15 $279,620.85 $5,136.64 
$345,200.00 $6,341.32 $327,203.79 $6,010.73 
$300,300.00 $5,516.51 $284,644.55 $5,228.92 
$310,500.00 $5,703.89 $294,312.80 $5,406.53 
$460,500.00 $8,459.39 $436,492.89 $8,018.37 
$468,100.00 $8,599.00 $443,696.68 $8,150.71 
$465,900.00 $8,558.58 $441,611.37 $8,112.40 
$281,700.00 $5,174.83 $267,014.22 $4,905.05 
$334,200.00 $6,139.25 $316,777.25 $5,819.20 
$397,200.00 $7,296.56 $376,492.89 $6,916.17 
$252,600.00 $4,640.26 $239,431.28 $4,398.35 
$246,300.00 $4,524.53 $233,459.72 $4,288.65 
$580,200.00 $10,658.27 $549,952.61 $10,102.63 
$365,700.00 $6,717.91 $346,635.07 $6,367.69 
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$283,700.00 $5,211.57 $268,909.95 $4,939.88 
$237,400.00 $4,361.04 $225,023.70 $4,133.69 

$98,000.00 $1,800.26 $92,891.00 $1,706.41 
$358,800.00 $6,591.16 $340,094.79 $6,247.54 
$390,600.00 $7,175.32 $370,236.97 $6,801.25 
$354,200.00 $6,506.65 $335,734.60 $6,167.44 

$1,768,200.00 $32,481.83 $1,676,018.96 $30,788.47 
$264,900.00 $4,866.21 $251,090.05 $4,612.52 
$223,100.00 $4,098.35 $211,469.19 $3,884.69 
$871,600.00 $16,011.29 $826,161.14 $15,176.58 
$270,600.00 $4,970.92 $256,492.89 $4,711.77 
$294,900.00 $5,417.31 $279,526.07 $5,134.89 

$800.00 $14.70 $758.29 $13.93 
$328,600.00 $6,036.38 $311,469.19 $5,721.69 
$577,500.00 $10,608.68 $547,393.36 $10,055.62 
$298,900.00 $5,490.79 $283,317.54 $5,204.54 

$24,500.00 $450.07 $23,222.75 $426.60 
$3,076,500.00 $56,515.31 $2,916,113.74 $53,569.01 

$589,470.00 $649,713.83 $558,739.34 $615,842.50 
average sum average sum 
        

    
Stowaway Open 
Space $33,871.34 

    Difference   
        
    average/parcel $555.27 

 

 


