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Project Summary
Parcelization, or the breaking up of land into smaller and smaller parcels, typically occurs through subdivision. 
Subdivision, and subsequent land conversion and development, can negatively affect plant and animal species, wildlife 
habitat, water quality, recreational access, and the ability of forests to sequester and store carbon. Increasing 
parcelization and subdivision can also affect the contiguous ownership, management, and viability of forest parcels, and 
reduce their contribution to the working lands economy. While subdivision and conversion pressures have been 
identified as problems for decades in Vermont, there has been no systematic way to track trends to inform planning and 
resource management. 

This project was designed to track and analyze parcelization trends on private land in Vermont by utilizing Grand List 
(tax) data, as well as Use Value Appraisal Program data, from 2004 to 2016 to establish a database of parcels in the 
state, compiled by size class and various other metrics, with a focus on large parcels and forestland, In addition, a 
website was created to examine parcelization trends at the town, county, regional planning commission, and state level. 

Some of the major findings of the project indicate the following:

•Both the amount of land in parcels 50 acres and larger, and the number of parcels 50 acres and larger are decreasing, 
while both acreage, and the number of parcels under 50 acres, is increasing.
•The number of acres in the “residential” category is increasing, while “farm” and “woodland” acreage is decreasing, 
with “woodland” parcel acreage decreasing the fastest.
•Across the state, the per-acre value of land in Vermont nearly doubled during the study period, though increases varied 
greatly depending on location.
•Most dwellings are built on smaller parcels compared to larger parcels.
•The Use Value Appraisal Program is playing a role in protecting large woodland parcels.

This project has implications for the region as it provides a method for aggregating parcel data and could serve as a 
replicable approach for other states to track parcelization trends.



Background and Justification
• Recent trends illustrate that the 

phenomenon of parcelization (the 
subdivision of forestland into smaller and 
smaller pieces and multiple ownerships) is 
gaining momentum across the Northern 
Forest region (e.g. Brighton et al (2010); 
Butler, B. and Ma, Z. (2010)). 

• One of the assumed drivers of forest loss 
is the subdivision of land. When 
subdivision occurs, there is usually an 
increase in the number of parcel owners. 
Over time, this leads to new housing and 
infrastructure (roads, septic, utility lines, 
etc.). When this development occurs, it 
fragments and converts the landscape, and 
diminishes the economic and ecological 
viability of forests.
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Background and Justification
• While close to 80% of Vermont is forested, forest 

cover is actually declining. According to the Forest 
Service, Vermont may have lost 87,000 acres of 
forestland from 2012 to 2016 (Morin et al (2017)). 

• In order to minimize forest fragmentation and forest 
loss, it is necessary to understand where parcelization 
and subdivision are occurring, and the rate at which 
they are occurring.

• VNRC performed Phase I and II Reports looking at 
parcelization rates over seven year period (2003-
2009), but since then, there has been no systematic 
way to update and aggregate parcelization rates in 
Vermont on an annual basis.

• This project responded to this need by building a 
database, website and scripts to update parcelization 
data on an annual basis to promote effective land use 
and conservation planning, and policy making.
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Methods
• Data were collected from two primary datasets, the Grand List (GL) 

and the Use Value Appraisal (UVA) database to create a parcelization 
database for the years 2003 – 2016. 

• The data were reviewed to assess their consistency and quality over 
time. It was determined that 2003 should be excluded from the analysis 
due to errors and omissions in the data, and the lack of consistency in 
attribution with subsequent years. The remaining data were both 
cleaned (to omit or alter erroneous data) and standardized (to 
accommodate methodological changes in data collection over time). 

• Once a consistent dataset was prepared for all of the years, a suite of 
metrics and scripts were developed to quantify and characterize 
changes in land ownership, land use, and land value over time at the 
town, county, Regional Planning Commission (RPC) and state level. 



Methods
• Metrics were designed to look at various trends within the data:

– Number of parcels
– Acreage
– Parcel sizes
– Parcel types
– Dwellings
– Land values
– Use Value Appraisal Program enrollment

• A steering committee of approximately twenty members (listed as 
collaborators on the title slide) provided input on the development 
of the database, a final report, and a project website to examine 
parcelization trends at the town, county, regional planning 
commission, and state level. 



Target 
Audience

Identified who 
would likely use 

the website.

User 
Stories

Identified what 
they would want 
to get from the 

website.

Development

Selected the best 
technology and 

developed the site.

Testing

Tested and 
debugged the 

site.

Production

Launched the 
site!
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Results – Final Report
A final report, examining the following key 

parcelization trends from 2004-2016:
•The amount of land in larger parcels is shrinking, while 
the amount of land in smaller parcels is increasing.
•The number of large parcels (50 acres of larger) 
declined over the study period, while the number of 
parcels less than 50 acres increased by 8,746 parcels.
•The amount of “woodland” parcels, which represent 
mostly undeveloped forestland (there may be a seasonal 
camp), decreased by 147,684 acres, or approximately
12 -15% over the study period.* 
•Residential acreage increased by 162,670 acres, which 
is a 7% increase over the study period. 
•Parcels less than 50 acres in size with dwellings 
increased by 20,737 parcels, which is an increase of 
8.8% over the study period.
•Across the state, the per-acre value of land in Vermont 
nearly doubled during the study period, though 
increases varied greatly depending on location.



•In 2016, although the medium parcel size was 
less than 2 acres, a majority of privately owned 
land (approximately 70% was in parcels 50 
acres of larger.
•During the study period, larger parcels lost 
acreage and smaller parcels gained acreage.

• During the study period, the number of 
parcels less than 50 acres increased by 
8,746 parcels (8,645 new parcels were 
created in the 0 to 10 acre range).

• The number of parcels 50 acres or larger 
decreased by 703 parcels.

Results – Parcelization Analysis
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Both the amount of land and number of large parcels (50 acres or larger) are decreasing, 
while the acreage and number of parcels under 50 acres is increasing.



Results – Parcelization Analysis
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The loss of large (50+ acre) woodland parcels outpaced the loss of large parcels in general.

Statewide, Vermont saw a 3.2% decrease in 
the amount of acreage in large (50 acres or 
larger) parcels during the study period. 

Within the woodland category, however, this 
change was much more dramatic: Woodland 
acreage in large parcels decreased by 14%*. 
This suggests that large woodland parcels are 
more vulnerable to subdivision than large 
parcels generally.



Results – Parcelization Website

• A new website to access parcelization data between 2004 and 2016.
• Users can run queries through various data explorer tools and download and print the results.
• The website identifies trends and current conditions, and facilitates a comparison of metrics 

related to parcel size, parcel category, land with dwelling, land value, and Use Value Appraisal 
(Current Use) Program at the town, county, RPC and state level. 

• The website includes Phase I, II, and III Parcelization Reports.
• Available at https://vtforesttrends.vnrc.org



Results – Regional Meeting Outreach

• A workshop was conducted on Sept. 14, 
2018 with regional partners from Northern 
Forest states to share Vermont trends 
analysis, and explore parcelization 
research in the region. 

• A final report was prepared examining the 
prospect for similar database development 
in other states, and methodologies for 
tracking parcelization, forest 
fragmentation and forest loss in the 
Northern Forest Region.   



Results – Additional Outreach

• A webinar was developed and offered to local and regional planning commission members, 
Vermont Realtors, land-use planners, and conservation commission members on Sept. 18, 2018 to 
explain the findings and how to access and utilize the data.

• A presentation on the data and website was offered to the Forest Roundtable, state agency 
representatives, consulting foresters, researchers, and other stakeholders on Aug. 10, 2018.

• A new webinar recording will be made available online to interested stakeholders and consulting 
foresters for continuing education credits.

• Additional presentations are planned for the Vermont Housing and Conservation Board, Vermont 
Woodlands Association, and Forest Ecosystem Monitoring Cooperative. 



Implications and Applications
in the Northern Forest Region

• Residential development and 
subdivision in Vermont is 
threatening the maintenance of 
large undeveloped woodland 
parcels in the future.

• Other states in the Northern 
Forest region are experiencing 
either similar or greater 
development pressure. The Forest 
Service projects medium to high 
rates of housing density change 
for the region by 2030 (on the 
right – Stein et al (2005)). 



• This project provides a method for aggregating parcel data. The 
project could serve as a replicable approach for other states to 
track subdivision over time and develop policies to address the 
increasing effects of parcelization and forest fragmentation.

• In addition, a final report from this project provides 
recommendations and suggested methodologies to track 
parcelization at the regional level, which could help drive 
regional coordination and policy making.  

Implications and Applications
in the Northern Forest Region



Future Directions
Standardize approaches to parcel numbering and improve the connection of the Grand 
List to land use parcelization trends and GIS parcel data.
•The Grand List could be improved to collect information that informs land use trends, such as 
identifying contiguous parcels, how subdivided parcels relate to one another (i.e., parent and 
child parcels), and when land is transferred to public ownership. It is recommended to develop a 
uniform parcel ID system and public lands database to address these issues and ensure consistent 
data collection across towns.

Utilize digital parcel maps, future LIDAR and other remote sensing data, and available 
modeling to understand any relationships between subdivision of land and subsequent 
development.
•This project could not analyze the degree to which parcelization of land – which happens when 
land is divided into smaller parcels – leads to fragmentation, which can happen when subdivided 
parcels are developed. In the future, spatial information such as digital parcel maps and LIDAR 
flight data (or other remote sensing products that may have more regular return intervals) should 
be integrated to determine the extent to which parcelization is a precursor to forest fragmentation, 
and the extent to which land use planning can influence parcelization and fragmentation patterns. 



Future Directions
Maintain and enhance the parcelization website and develop a regional tracking 
mechanism.
•The website created for this project provides a solid, basic tool for understanding parcelization 
trends over time. As part of this project, researchers developed scripts to update the parcelization 
database and website on an annual basis. Future efforts are needed to secure funding to update 
the parcelization website to inform land use and conservation planning.
•In addition, a final report from a regional meeting conducted as part of this project provides 
recommended methodologies to better track parcelization at the regional level. Efforts 
should be made to establish a regional working group to examine the methodologies, secure 
necessary funding, and implement a regional tracking effort.  

Conduct additional research to understand how and if dwellings affect functions and 
integrity of forest blocks.
•While some research exists on how dwellings and associated infrastructure impact forested 
areas, additional research into these impacts is needed. Knowing the type and extent of impact 
would help land use planning efforts to ensure that the functions of forest blocks are better 
maintained over time, something this research suggests could be a risk given the rise in 
dwellings, and decrease in large woodland parcels throughout Vermont.



List of Products
Phase III Parcelization Report

•Fidel, J. and McCarthy, K., 2018, Tracking Parcelization Over Time: Updating the Vermont Database to 
Inform Planning and Policy: Phase III Report, Montpelier, VT: Vermont Natural Resources Council. 
Available at https://vtforesttrends.vnrc.org/reports

Vermont Parcelization Website, Database and Scripts 

•A website that allows users to access parcelization data between 2004 and 2016 and run queries through 
various data explorer tools, and download and print the results. Users can also download raw data from 
and access Phase I, II, and III Parcelization Reports. Scripts were written to update the data on an annual 
basis. The website is available at https://vtforesttrends.vnrc.org

Final Report From Regional Meeting - September 14, 2018 – Lake Morey 
Resort 

•Fidel et al, 2018, Tracking Parcelization, Forest Fragmentation, and Forest Loss in the Northern Forest 
Region – Final Report from Regional Meeting, Montpelier, VT: Vermont Natural Resources Council. 
Available upon request. Contact Jamey Fidel at 802-223-2328 or jfidel@vnrc.org.

https://vtforesttrends.vnrc.org/reports
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List of Products
Regional Workshop

•(9/14/18) Regional Workshop in Fairlee, VT to present parcelization data and website and identify 
methodologies to track parcelization on a regional basis. Audience: Forest Service researchers, academic 
researchers, regional state agency representatives, and conservation organizations. 18 participants.

Webinars

•(9/18/18) Webinar to to present parcelization data and website. Audience: Regional Planning 
Commissions (RPCs), state participants (ACCD, Natural Resources Board), professional planners, local 
government officials.  25 participants.  
•A new webinar recording will be made available online to interested stakeholders and consulting 
foresters for continuing education credits in October, 2018.

Presentations

•(8/10/18) A presentation on the data and website was offered to the Forest Roundtable, state agency 
representatives, consulting foresters, researchers, and other stakeholders. 33 participants
•Additional presentations are planned for the Vermont Housing and Conservation Board (10/9/18), 
Vermont Woodlands Association 10/19/18, and Forest Ecosystem Monitoring Cooperative (12/18). 

Leveraged Funds

•$25,000 Forest Service – State and Private Forestry LSR Grant
•In kind support from graduate students and VNRC membership


