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1.0  Introduction
Demographic and economic forecasts for Chittenden County and
northwest Vermont were prepared in September 2000 in conjunction with
regional plan updates under development by the Chittenden County
Regional Planning Commission and the Metropolitan Planning
Organization.  The forecasts incorporated recent economic development
events significant to northwest Vermont and historic data such as
individual town population.  Subsequent to the release of the September
2000 forecasts, the United States Bureau of the Census released
individual town population data taken from the 2000 decennial census. 
The release of these data, provide additional insight into recent county
and town level growth patterns.  The new data have been incorporated
into these population updates.

As with the previous demographic forecast, these forecast will be
employed in the updates to the Chittenden County Regional Plan and the
Chittenden County Long-Range Transportation Plan.  As with the original
forecast, the updates reported here are based on historic patterns of
growth, current economic activity, and recent economic events that are
expected to alter those historic patterns.

2.0  Methods
The revisions reported here consist of updated population forecasts for
Chittenden County, three sub-county planning regions, and the towns of
Chittenden County.  The updated projections are calculated using the
same mathematical procedures as the original forecasts.  The population
projections are based upon the forecasts for the northwest region of
Vermont from the regional input-output model.1  Once the northwest
regional population has been established, two different forecasting
methods were employed: a multiple-regression model called SPOP–Small
Area Population Projection–and general regression analysis.2  

The SPOP model projects population for smaller areas using the
percentage shares of the small areas to a larger area.  This is
accomplished by projecting the total population for the larger area and
projecting the percentage share of that total population for each of the
smaller areas.  The SPOP model considers a set of six regression
equations to find the equation that produces the best- fitting line for each
of the smaller area’s data.  The best-fitting equation is then chosen based



3 The R2 is the coefficient of determination and is calculated thus: R2 =   TV – UV/ TV;   where TV is equal
to the total variation for the observed variables, or the total sum of squares; UV is the unexplained variation or the
error sum of squares.  The other component of the total sum of squares is the explained variation, or the sum of
squares due to regression.  As the total error is made of error that can be explained by the regression function and
error that is purely random, the ratio of the explained variation to the total variation gives a measurement of how
well the regression equation is at explaining the relationship between the two (or more) variables.
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upon the R2s for each equation in each area.3  

General regression analysis is a common tool used by economists and
statisticians and is the statistical basis for the SPOP model.  Regression
analysis examines the relationship between a dependent variable and one
or more independent, or explanatory variables.  The dependent variable is
the one being forecast.  The independent variables are the one or more
which are expected to explain the changes in the dependent variable. In
simplistic form, general regression analysis examines the mathematical
relationship between the dependent and independent variables.  The
mathematical relationship is represented by an equation which describes
a line that best fits the pattern of the data.  The mathematical expression
of the goodness of fit is termed the R2s of the line and indicates how well
the equation explains the pattern of data.  A through discussion of the
methods and the statistical concepts is contained in the appendices of the
September 2000 forecast.

3.0  Comparison of 2000 Forecast and Census
The original Chittenden County, county sub-regions and town forecasts
employed, in part, historic patterns taken from the 1940 through 1990
Census population counts.  As the 2000 Census population data had not
been released yet, 2000 population was estimated.  The subsequent
release of the 2000 Census population data enables the elimination of
these estimates and the revision of the population projections through
2035.  The issuance of the 2000 Census population data also enables the
estimation of more dis-aggregated town level projections than were
available in the original forecast.  

Table 1 displays the 2000 Census counts, the September 2000 estimates
for 2000, and the differences for Chittenden County, the sub-county
regions and the towns.  

Chittenden County’s 2000 Census count is lower than the original
estimate for the 2000 population.  In essence, what the lower counts
produce is a small shift in the equation used to estimate the projections. 
While the mathematical slope of the line equation remains the same, as
evidenced by the growth rates (see Table 2), the endpoints differ slightly,
with a minor downward shift in the line evident.  This circumstance follows 
throughout the revised projections.  With the addition of the 2000 Census
counts, the starting points for the revised projections shift, resulting in
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Table 1.  Comparison Between Original 2000 Forecast and 2000 Census Counts

Original  Forecast Census Counts Difference
2000 2000 Census-Forecast

Chittenden County 148.295 146.571 (1.724)                    

Region 1 61.453 61.264 (0.189)                    
   Burlington 40.295 38.889 (1.406)                    
   South Burlington 14.362 15.814 1.452                      
   Winooski 6.797 6.561 (0.236)                    

Region 2 42.783 43.262 0.479                      
    Colchester 16.798 16.986 0.188                      
    Essex 18.736 18.626 (0.110)                    
    Williston 7.249 7.650 0.401                      

Region 3 44.058 42.045 (2.013)                    
    Bolton na 0.971 --
    Charlotte 3.735 3.569 (0.166)                    
    Hinesburg/St. George 5.175 5.038 (0.137)                    
    Huntington/Buell's Gore na 1.873 --
    Jericho 5.171 5.015 (0.156)                    
    Milton 10.339 9.479 (0.860)                    
    Richmond 4.271 4.090 (0.181)                    
    Shelburne 7.091 6.944 (0.147)                    
    Underhill na 2.980 --
    Westford 2.164 2.086 (0.078)                    
    Huntington/Buell's Gore/Bolton/Underhill 6.112 5.824 (0.288)                    
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slight changes in both the endpoint and the slope of the estimated line.

The difficulty in producing population projections for numerous small
geographic areas is also evident from Table 1.  The estimates are very
close to the actual count at the county level and in Regions 1 and 2. 
However, Region 3’s 2000 estimates contained the largest gap between
counts and projections and the largest number of towns forecast.  There
are twelve towns all in the region and all are very small.  In total, the
region accounts for less than one third of the total county population and
has experienced rapid growth expressed in percentage terms.  The ability
to forecast with a great deal of precision is compromised when dealing
with this type of a data set.  Whereas for Chittenden County and Regions
1 and 2, the original forecast for 2000 was very close to the Census
counts, when looking at the town level forecast, there is wider variation in
the differences between the 2000 count and the estimates.

4.0  Revised Chittenden County Forecasts
Table 2 shows the revised population projections for Chittenden County,
the sub-county regions and the towns.  The revised projections for
Chittenden County call for 183 more people than previously forecasted
over the 2000-2035 time period.  The population level forecasted for 2035
is 249,257, approximately 1,541 less than in the previous forecast, yet the
compound annual average rate of growth remains the same as for the
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previous forecast, 1.4% for 2000-2010 and 1.6% for 2010-2035.  While
the levels changed, the rates of growth and the absolute change from
2000-2035 remain approximately the same due to the new Census counts
being added to the data set used for the projections.  

Chittenden County is still expected to see the majority of the population
growth for the northwest Vermont region, approximately 52% over the
forecast horizon.  This is slightly up from the share of population growth
exhibited by Chittenden County between 1990 and 2000, approximately
49%.

Of the sub-county Regions, Region 3 shows the largest absolute
difference between the original and revised forecast, as well as the largest
absolute increase in population from 2000-2035.  The original forecast
estimated an increase of approximately 51,402 people from 2000
to 2035, while the revised forecast shows an increase of 48,762, a
difference of roughly 2,600 people, over the same time frame.  This is due
in part to the phenomenon mentioned above, in that the equations
estimate a line for Region 3 which is shifted due to the inclusion of the
2000 Census data.  The average annual rates of growth remain
approximately the same, 2.1% 2000-2010, and 2.3% 2010-2035, with the
long-term growth rate being +0.1 percentage points above the original
forecast’s growth rate.  

With the addition of the 2000 Census count, more dis-aggregated town
level forecasts were achievable.  In the original forecast, Bolton,
Huntington, Buell’s Gore and Underhill were aggregated together in order
to develop reasonable statistical validity for the forecast.  The revised
forecast was able to dis-aggregate Underhill and Bolton from this
grouping.  Two towns, Charlottte and Westford, are estimated to show a
greater increase in population than in the September 2000 forecast over
the 2000 through 2035.  The rest of the towns are expected to show a
slightly lesser increase in population as compared to the original forecast. 
The aggregated group from the original forecast, Bolton, Huntington,
Buell’s Gore and Underhill, when added together for comparison, is also
expected to show a slightly lesser increase in population over the forecast
period.  

The forecast for sub-county Region 2 shows the least absolute difference
from the September 2000 forecast of a decrease of 773 while
demonstrating the second largest absolute increase in population over
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the forecast time period of 41,533.  Due to the 2000 Census count being
higher than the original 2000 forecast, the average annual rate of growth
for Region 2 in the near-term, 2000-2010, is +0.1 percentage points
higher than the previous forecast at 2.0%.  However, the long-term
average annual rate of growth is 0.1 percentage points lower, 1.9%, in the
revised forecast.

The towns of Region 2, Colchester, Essex and Williston, show changes in
their population increases from the September 2000  forecast as well. 
Colchester shows a lower increase, Essex remains relatively the same
and Williston shows a slightly higher increase in population.  Colchester is
expected to grow an approximate 14,250 people over the forecast period,
Essex, by approximately 18,083 people and Williston by approximately
8,907 people.  Colchester and Williston are expected to see slightly higher
rates of growth in the near-term, 1.6% and 2.0% respectively, versus the
rates of growth expected in the long-term horizon, 1.8% and 2.3%,
respectively.  Essex is expected to show the reverse trend, with a lower
rate of growth in the near term, 2.3%, than in the long-term, 1.8%.

Region 1 has the lowest absolute increase of the three sub-county regions
with the second largest difference between the September 2000 and
revised forecasts, a forecast increase of 12,685 and difference of 1,582
between the September 2000 forecast and these updates.  This translates
to a 0.1 percentage point increase in the average annual rates of growth
in both the near-term and the long-term horizon, 0.5% and 0.6%
respectively.  This sub-county region contains the highly urbanized towns
of Burlington, South Burlington and Winooski.  Burlington and Winooski
are both expected to see a greater population increase than expected in
the previous forecast, while South Burlington is expected to show a lower
population increase.  Again, this is in part due to the shift in the estimated
line caused by the difference between the 2000 Census and the original
forecast.  Burlington and Winooski’s 2000 Census count came in lower
than expected while South Burlington’s 2000 Census count is
approximately 1,500 people higher than the original forecast.  Burlington
is expected to add approximately 5,180 people, South Burlington 6,408
people and Winooski 1,097 people over the forecast period.  

The addition of the 2000 Census population counts to the estimation of
the Chittenden County population projections enhances the projections in
two ways.  First, it allows for more dis-aggregated town level projections to
be made.  Second, it allows for a more contemporaneous starting point for
the estimation process.  This contemporaneous element is especially
useful for highlighting the pattern of growth within the county.  Between
1990 and 2000, Chittenden County grew by 14,810 people, 66% or 9,825
of this growth was found in the six communities of Regions 1 and 2,
namely Burlington, South Burlington, Winooski, Colchester, Essex and
Williston.  Over the 2000 - 2035 forecast horizon, Chittenden County is
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expected to grow by 102,686 people.  Fifty-three percent or 53,924 are
expected to be in the six communities of Regions 1 and 2.  While the
majority of the population growth is still expected to be found in the six
communities that form the geographic core of Chittenden County, the
surrounding communities, the communities of Region 3, begin to see an
increase in the share of total population.  This follows the historic pattern
of growth.  As communities increase in density, the population begins to
spread out into the surrounding communities.

5.0  Conclusion
The updated projections presented here share two elements with the
September 2000 forecast.  First, the projections are based upon historic
patterns and as such, cannot account for future changes in policy that
would alter the historic settlement patterns.  Second, while the addition of
the 2000 Census allowed for a more dis-aggregated town level projections
for the communities of Region 3, the original note of caution regarding the
town projections remains relevant.  With each step to a smaller
geographic area in the population projection process, the margin of error
increases due to the volatility and variability exhibited by those areas. 
Therefore, while the town estimates use the same confidence level in the
estimation process that the county and the sub-county region levels do,
the precision with which the town level projections can be made is less
than that of the larger areas.

The reader is referred to the September 2000 report titled Economic and
Demographic Forecast – Northwest Vermont and Chittenden County 2000
to 2035 and Beyond for additional important information about the
development and use of these forecasts.  The September 2000
publication contains important information about the development and use
of the forecasts.



© 2001 Economic & Policy Resources, Inc. – Williston, Vermont 05495 – 802-878-0346 8


