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Executive Summary 

This project calculated the costs of a university campus tree removal policy at Dalhousie 
University, in Halifax, Nova Scotia. The policy, stipulates that trees within six feet of a 
building be removed as needed for renovations. The project initially identified trees that 
could potentially be removed using GIS data. With tree inventory data, the project 
completed a cost analysis of tree removal and biomass replacement, which is required under 
another campus policy. An online tree benefit calculator was used to calculate the potential 
lost benefits if these trees were to be removed.  
 
 
The results of the cost analysis were affected by significant limitations, at the identification 
stage, influencing the validity of the results. Despite this, the project represents a framework 
for which similar studies could be undertaken in the future. The results revealed that the 
greatest cost to the university from the removal policy was incurred by the subsequent 
replacement policy. The project also compared the benefits derived at present from a tree 
with the benefits derived from the saplings that would be planted under the biomass 
replacement policy. This comparison showed that, there was a significant difference in 
wastewater retention capability. The project reflects on the findings of the cost analysis and 
the implications it has to the university and campus sustainability. 
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1.0 Introduction 

This project will investigate the possible impacts of Dalhousie’s Natural Environment and 
Landscape Policy and Guidelines. This policy requires the removal of vegetation within six feet of 
a building when renovating exterior surfaces to facilitate construction activities such as 
setting up scaffolding. Dalhousie’s Natural Environment and Landscape Policy and Guidelines 
outlines campus design standards to enhance and protect the natural environment during the 
planning and construction of future developments and maintenance on all University 
campuses (Department of Facilities Management, 2013). The intentions of plans often make 
claims such as these but are focused long-term, so that the associated short-term costs have 
either not been considered or provided. Our project seeks to quantify the short-term 
potential costs, using both financial and environmental indicators of the tree removal policy 
through a cost analysis. 
 
Prior to the Natural Environment and Landscape Policy and Guidelines, Dalhousie did not have any 
policies on the placement of trees and vegetation. Planting and removal were administered 
by the Grounds Manager, and therefore did not follow any procedure (S. Cushing, personal 
communication, February 26, 2014). The lack of policy in the past has lead to the current 
situation where trees and other vegetation need to be removed in order for renovation 
projects to occur on buildings. The creation of the Natural Environment and Landscape Policy 
and Guidelines sets out the framework, so that in future the issue of tree removal due to 
adjacency to buildings will not occur.  
 
In our initial literature review for this project we found a significant amount of research that 
explored the benefits of urban trees. Dwyer, McPherson, Schroeder, & Rowntree (1992) 
provide a summary of benefits, which include energy and carbon dioxide conservation, air 
quality, urban hydrology, noise reduction, and ecological benefits. In addition to these, there 
are social benefits of trees, which include desirable environments, medical and psychological 
services, real estate values, and community and economic development (Dwyer et al., 1992; 
Roy, Byrne & Pickering, 2012; Millward & Sabir, 2010; Ysunetsugu et al., 2013). It can be 
understood, that trees provide a variety of important services that are quantified using a 
range of measures and methods. Trees can also hold qualitative value, while important when 
understanding the benefits of trees, is beyond the scope of this project.  
 
Our assessment of the policy’s impacts will be carried out on Dalhousie’s Studley Campus, 
located on the urban Halifax peninsula. It has been selected due to a limitation with the 
available building polygon datasets available at the Dalhousie GIS Centre. As the main 
campus, new buildings and renewal projects are frequently occurring on this campus. The 
project intends to determine the number of trees that could be affected by the six-foot 
buffer when construction occurs. The project then plans to identify the financial costs of 
replanting each affected tree, and the cost of losing the ecological and social services that 
these trees provide to their environment. Exploring the costs can help to gain awareness and 
emphasize the importance of trees. The project also will explore the costs associated with 
policies, specifically in the context of Dalhousie, but also act as an investigation to reflect on 
policy development in general.  
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2.0 Methods  

2.1. Site Area 
 
Dalhousie’s Studley Campus (appendix 1) was chosen as a specific case study site for the 
project. This location was mainly selected because of the available GIS building polygon 
datasets for this particular region. Studley campus is also the main campus for Dalhousie 
University, containing a large concentration of faculties, administrations, services, and 
pedestrian traffic. As a result, the impacts of losing these trees would be prominent here and 
a significant concern for the University. The impacts of the proposed policy will be analyzed 
on the assumption that every building on this campus would eventually have to undergo at 
least surface renovations, thus, calculating the benefits of each tree within the 6 foot buffer. 

 

2.2. Creating an Inventory 
 
To begin our analysis, an inventory was created of all the trees affected by the 6ft buffer on 
Studley Campus. This was compiled using Esri’s ArcMap GIS software. Dalhousie’s Office 
of Sustainability carried out a tree inventory of the three Halifax campuses starting in 2009. 
The inventory produced two documents; a shapefile spatial dataset, which displays the 
location of each tree as a point on the landscape and a spreadsheet document, which 
thoroughly identifies their species type, diameters at breast height (DBH), as well as other 
observations. Each tree was given an ID, which corresponds to an ID included in the 
shapefile dataset. For the spatial analysis, a building polygon shapefile dataset was provided 
by the Dalhousie GIS Centre. This shapefile includes the recently constructed Oceanography 
building and the LeMarchant Mixed Use Building.  
 
For this analysis, a six-foot buffer was created around the building polygon layer using the 
Buffer geoprocessing tool. Following this, a select by location query was conducted which 
selected tree points which intersected with this six foot buffer (Figure 3). These trees were 
exported to their own shapefile layer, called ‘bufftree’ and their ID numbers were copied 
into an excel spreadsheet. The VLOOKUP function was used to cross reference these values 
with the inventory spreadsheet and extract values for the tree width and species type for each 
tree within the six-foot buffer (Figure 3). 
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2.3. Calculating Costs 
 
Following the inventory analysis, the various costs associated to the removal of trees were 
researched to calculate a tangible value for the costs accrued when following through with 
the policy. 

 

2.3.1 Removal Costs 
 
The costs of tree removal vary somewhat depending on several factors including the width 
of the tree, the species type, and the location. We contacted Dahousie’s Facilities 
Management department for estimates on carrying through with this policy, but yielded no 
definite cost, due to a variety of factors including, but not limited to species, height, diameter 
and amount of trees to be removed. In order to determine an average cost for tree removal 
we researched online and found information saying that tree removal companies were 
charging between nine and ten dollars per foot, in regards to total height (Urman, 2009; Tree 
Removal, 2012; Home Advisor, 2014). In order to keep the calculations for removal cost 
relatively simple we decided to use the ten dollars per foot as our base cost.  
 

2.3.2. Replacement Costs 
 
In addition to this, Dalhousie’s Natural Environment and Landscape Policy and Guidelines contains 
a biomass replacement policy. This policy requires that for each tree removed on campus, 
new trees whose collective diameter equal the diameter of the removed tree need to be 
planted (Department of Facilities Management, 2013). Replacement trees are typically five 
cm (1.8 inches) in diameter and cost 500$ per sapling to purchase and plant (S. Cushing, 
personal communication, February 26, 2014). To calculate this biomass replacement cost, 
the diameters of each tree affected by the policy were summed up and divided by the 
diameter of the saplings (1.8 inches) to calculate how many saplings would be needed if this 
policy were followed. This number was then multiplied by the purchase and planting cost of 
500$ to produce a final cost for biomass replacement.  
 

2.3.3. Tree Benefit Calculator 
 
The monetary cost of removing and disposing of a tree is a small part of the larger value of 
services and benefits provided by the existence of the trees that are lost during its 
removal.  Following the inventory analysis, the characteristics from were inputted into a tree 
benefit calculator at http://www.davey.com/arborist-advice/education/national-tree-
benefit-calculator.aspx The diameter at breast height (DBH) and the species type of each 
tree were inputted into the website. Since the website only covered the United States, 
Northeastern Maine was used as the geographic location for the calculations. The following 
inputs were then recorded on the excel sheet: stormwater retention (gallons/year), property 
value increase (dollars/year), energy saved through cooling (kwh/year), CO2 reduction in 
pounds/year.  
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3.0 Results 

Total Combined Stormwater collected per year (Gallons) - 150,475 
Total Combined Annual Property Value Increase ($) - $4605 
Total Combined Energy Saved (kW/h) - 8104 
Total Combined Reduction of CO2 (lbs per year) - 36845 
Total Combined Tree Removal Cost - $41846.24 (10% of costs) 
Total combined cost to replace all trees in buffer area - $377,000.00 (90% of costs) 
Total combined cost of tree removal and replacement - $418,846.24 
 

3.1. Inventory Observations 
 
While examining the results of the inventory, many observations were made on the 
information gathered. Our project found that a total of 211 trees would be impacted by the 
current policy in place. After totaling and performing a weighted average within the excel 
spreadsheet, we established that the average diameter of the trees was 7 inches.  
 
There were not many spatial trends and observations found within the data that were 
collected aside from the relevance of tree size in grouped locations. A correlation between 
location and tree size suggests that certain sections were planted on the same occasion; this is 
an assumption as the actual data of dates planted was unavailable. After pulling data from 
the inventory and GIS map, it was apparent that tree location had no specific patterns and 
trees were randomly dispersed throughout Studley campus.  
 

3.2. Cost observations 
 
Through the observations of our results, our project calculated that the tree replacement cost 
was the most expensive task and accounts for about 90% of all costs involved. We also 
calculated that stormwater retention is significantly lower in replacement trees, making the 
removal of larger trees, much more detrimental to the environment. This also speaks to the 
fact that larger trees are much more beneficial and more environmental factors will be 
sacrificed and lost after its removal. We also came to the conclusion that because of Halifax’s 
climate, energy saved is considered to be not as important as the weather and temperature of 
the area do not reach extremely higher temperatures. Energy saved would be considered 
much more important in places with high temperatures in the summer, as trees provide an 
oasis of shade for the building creating less of a demand for air conditioning, which uses 
substantial amounts of electricity.  
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4.0 Case Study: Replacement Benefit Comparison 

We wanted to compare the benefits derived from an existing tree, with the benefits of the 
saplings that would replace the tree if it were to be cut down. This study aimed to examine 
how effective the replacement policy was at actually replacing the benefits as calculated by 
the Davey tree benefit calculator. For this study, we used a red oak with a diameter at breast 
height of 16.93 inches, using the same parameters in the calculator used throughout our 
study. We compared the benefits this tree provided with the nine, 1.97-inch saplings that 
would replace the oak if it were to be removed. The results of the comparison below (Figure 
1) show that the replacement saplings at present would provide under half the stormwater 
retention capability and CO2 reduction capability. This shows that at present the 
replacement policy does not adequately replace the benefits of this study tree. In the future, 
as these trees grow, they would eventually provide a greater amount of benefits. 
 

 
 
Figure 1. Case Study: Replacement Benefits. This graph depicts a comparison between the 
benefits of an existing Red Oak and the benefits of the saplings that would replace it. 
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5.0. Discussion 

5.1. Limitations 
 
Our project experienced some significant limitations, which would have affected the results 
of the cost analysis. The data provided by the GIS Centre with the campus buildings was 
current, including the recently completed Oceanography building and the almost completed 
LeMarchant Mixed Use building. The tree data used for the spatial analysis was from the 
Office of Sustainability’s campus tree inventory, which began in 2009. The result of using 
these datasets was that many trees were included into the cost analysis that would have 
already been removed, increasing the cost and amount of benefits provided by total trees. 
Despite this limitation, we would emphasize that our project does offer a useful framework 
for why and how a cost analysis process should occur.  
 
We would also like to acknowledge the limitation of the tree benefit calculator tool. The tool 
only allows regions in the USA to be selected as a factor in the calculator. We selected the 
closest geographical region to Nova Scotia, the Northeast, which included Maine and the 
Atlantic coast. This could have impacted the accuracy of the calculator somewhat. We would 
also like to acknowledge the limitation of the calculator itself, which is a generalized tool that 
operates on a model, and therefore cannot accurately account for the actual benefits of trees 
on campus. The calculator does offer an estimated amount, and was useful when considering 
the scope of this project. 
 
 

5.2 Results 
 
The results of our cost analysis show that the initial policy of tree removal only constitutes 
9%, between the cost of removal and replacement. This means that the initial policy of 
removal is not nearly as financially significant as the subsequent policy of replacement. The 
high cost could be a deterrent to tree removal, or be an impetus to investigating alternatives 
to conventional scaffolding as both a cost and other benefit saving measure. These 
alternatives would require their own research and cost analysis. A Genie hydraulic 
mechanical lift could be used potentially, but this recommendation would again, require its 
own research and analysis against the cost of removal and the benefits the tree provide. 
 
Through the potential removal of the trees, the tree calculator allowed us to calculate and 
define the indirect benefits that would eventually be lost upon every trees removal, including 
stormwater runoff, increased property value, energy saved in kWh, and CO2 reduction. 
Although the guidelines do not directly state the reason for replacement, the policy allows 
these indirect costs to be considered as being important and valued in the trees replacement, 
reinforcing the qualitative values of the trees.  
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6.0. Discussion and Recommendations 

 

6.1. Application: Expanding this policy possibly to local government 
 
In considering our results, which showed that tree biomass replacement cost made up the 
majority of monetary costs incurred from tree removal. This led to a discussion on whether 
such policies could work as effective incentives for environmental protection at the 
municipal level. This policy would do two things. Firstly, it would deter developers from 
removing trees unless it was absolutely necessary. This places a market incentive signal on 
the value of current trees. Secondly, it would promote the future expansion of the 
municipality’s urban forest when trees were cut down, developing the benefits the urban 
forest provides. 
 

 

6.2. Recommendations for future study 
 
We would recommend that this research project be conducted again in the future with an 
updated tree inventory, and corresponding spatial data. A more accurate cost could be 
realized from this. Likewise, knowing more information about the exact removal costs per 
tree would generate more precise costs, as our removal costs were an estimate based on the 
information we received from Dalhousie’s Facilities Management. 
 

 

6.3. Implications of Policies 
 
A key characteristic of the tree removal policy is that it places emphasis on the future. 
Eventually, no trees will be left within 6 feet of a building. 
 
However, mandatory costs arise from the implementation of the tree removal policy through 
the biomass replacement policy. Here, we observe here the consequences of having policies 
interact with each other. As individual policies, the tree removal and biomass replacement 
policy pose few financial implications. However, the combination of these two policies 
creates significant mandatory expenses for the university. Though not all trees within the 6ft 
buffer will be removed at one single time it is important to know the eventual cost that will 
occur over time if the policy is kept in place. There is also an increase in cost over time that 
is based on the fact that as the trees grow in both diameter and height the cost of removal 
and biomass replacement will also increase. 
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7.0. Conclusion 

In summary, after conducting the research we have come to the conclusion that there are 
many costs that occur through the campus tree removal policy at Dalhousie University. This 
conclusion has been made after conducting a cost analysis on both tree removal and biomass 
replacement following Dalhousies current policy, Natural Environment and Landscape Policy and 
Guidelines. After discussing the significant limitations into our cost analysis above we have 
concluded that the cost of tree removal and biomass replacement combined would total to 
an amount of $418,846.24. Our project also defined many other social benefits that are lost 
in the removal of the 210 trees within the 6-foot buffer. However, on top of the costing 
results and the social benefits lots, this project reveals a multitude of topics for discussion 
around the policies implemented by the university. The interaction between the tree removal 
policy and the biomass replacement policy results in significant required costs to the 
university. The replacement policy creates sustainable action towards the campuses 
unavoidable and foreseeable construction, and generates a demand of conservation, as costs 
can be immense both in monetary values and social costs. Although there are many costs 
associated with the removal of the trees there is also some aspect of benefits that the 
replacement of the new trees will have in the future after their growth. These benefits come 
from the understanding that with the removal of one tree there will be a replacement yield of 
several small saplings, which will grow into greater benefits in the future. 
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Appendix A 

 
Figure 2. GIS map showing the location of trees throughout Studley campus with the 
affected trees shown in red 
 

 
 
Figure 3. Illustration showing the buffer distance that trees must be outside of to avoid 
removal in situations that require building restoration (Illustration by Uytae Lee).  
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Figure 4. An illustration depicting an example of Dalhousie’s biomass replacement policy 
 

 
 

Figure 5. Screen shot of the National Tree Benefit Calculator we used to determine 
additional benefits that trees provide. 
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Appendix B 

PDF copies of Excel spreadsheets showing tree and sapling data (Shown Below) 
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7RWDO�&RPELQHG
5HGXFWLRQ�RI�&2�
�OEV�SHU�\HDU� 7RWDO�+HLJKW��P� 7RWDO�+HLJKW��)HHW�

$SSUR[LPDWH�&RVW
IRU�7UHH�5HPRYDO
�����IRRW�

7RWDO�&RPELQHG
7UHH�5HPRYDO
&RVW

7RWDO�ZLGWK�LQFKHV
RI�VDSOLQJ

7RWDO�QXPEHU�RI
VDSOLQJV�QHHGHG�WR
UHSODFH�WUHH
�5RXQGHG�XS�WR
QHDUHVW�WUHH�

7RWDO�&RVW�WR
UHSODFH�WUHH�ZLWK
VDSOLQJV�SHU
'DOKRXVLH
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SHU�6DSOLQJ�
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VDSOLQJV�SHU
'DOKRXVLH
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7RWDO�FRPELQHG
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:KLWH�%LUFK ���� ��� ������ �� ���
1RUZD\�0DSOH ���� ��� ����� �� ��
0RXQWDLQ�$VK ����
)RUV\WKLD ����
0RXQWDLQ�$VK ����� ��� ������ �� ���
0RXQWDLQ�$VK ����� ��� ������ �� ���
+RQH\�6XFNOH ����
<HZ ����
5HG�7ZLJ
'RJZRRG ����
<HZ ����
5HG�7ZLJ
'RJZRRG ����
:LQWHUFUHHSHU
(XRQ\PXV ����
6DQGFKHUU\ ����
6FRWFK�3LQH ���� ��� ������ �� ���
1RUZD\�0DSOH ���� ��� ������ �� ���
1RUZD\�0DSOH ���� ��� ������ �� ���
)ORZHULQJ�4XLQFH ����
6SLUHD ����
6SLUHD ����
*ROGHQ�1LQHEDUN ����
:HLJHOLD ����
6SLUHD ����
/LODF ����
/LODF ����
(QJOLVK�5RVH ����
1RUZD\�0DSOH ����� ����� ������ ��� ����
1RUZD\�0DSOH ����� ����� ������ ��� ���
<HZ ����
<HZ ����
:LQWHUFUHHSHU
(XRQ\PXV ����
:LQWHUFUHHSHU
(XRQ\PXV ����
<HZ ����
<HZ ����
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1RUZD\�0DSOH ���� ��� ������ �� ���
5HG�0DSOH ���� ��� ������ �� ���
5HG�0DSOH ���� ��� ������ �� ���
5HG�0DSOH ���� ��� ������ � ��
)RUV\WKLD �
)RUV\WKLD �
<HZ ��� ��� ������ �� ��
5KRGRGHQGURQ �
&RPPRQ�-XQLSHU �
<HZ �
<HZ �
/LODF ��� ��� ����� �� ���
:HLJHOLD �
7UHH�/LODF ����� ��� ������ �� ���
/LODF �
-DSDQHVH�0DSOH ���� �� ����� � �
%RVWRQ�,Y\ �
:HLJHOLD �
(XURSHDQ
+DZWKRUQ ��� ��� ����� �� ��
1RUZD\�0DSOH ����� ����� ������ ��� ���
1RUZD\�0DSOH ���� ��� ������ �� ���
1RUZD\�0DSOH ����� ����� ������ �� ���
3LHULV �
<HZ �
1RUZD\�0DSOH ����� ����� ������ ��� ���
:KLWH�(OP ����� ����� ������ �� ���
1RUZD\�0DSOH ���� ��� ������ �� ���
%RXOHYDUG�&\SUHVV ����� ����� ������ �� ���
<HZ �
%RXOHYDUG�&\SUHVV ����� ����� ������ �� ���
6LOYHU�/LQGHQ ���� ����� ������ ��� ���
5HG�2DN ����� ����� ������ ��� ���
/LODF �
5HG�2DN ����� ����� ������ ��� ���
+RQH\�6XFNOH �
6FRWFK�(OP ��� ��� ������ � ��
6FRWFK�(OP ���� ��� ������ �� ��
+RQH\�6XFNOH �
)ORZHULQJ�4XLQFH �
*UHHQ�$VK ����� ����� ������ �� ���
1RUZD\�0DSOH ���� �� ����� � ��
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%HUEHULV �
'ZDUI�$OEHUWD
6SUXFH ���� �� ������ � �
0RXQWDLQ�$VK ��� ��� ������ �� ���
0RXQWDLQ�$VK ���� ��� ������ �� ��
6\FDPRUH�0DSOH ���� ��� ����� � ��
:KLWH�%LUFK ���� ��� ������ �� ���
&KRNH�&KHUU\ ���� ��� ����� �� ��
:KLWH�:LOORZ ���� ��� ������ �� ��
6LOYHU�/LQGHQ ����� ����� ������ ��� ���
5HG�2DN ����� ����� ������ ��� ����
5HG�2DN ����� ����� ������ ��� ����
6FRWFK�(OP ����� ����� ������ ��� ����
6FRWFK�(OP �
)ORZHULQJ�4XLQFH ���� ��� ������ �� ���
6\FDPRUH�0DSOH ���� ��� ������ �� ���
6\FDPRUH�0DSOH ���� ��� ������ �� ���
:KLWH�$VK �
)ORZHULQJ�4XLQFH ����� ��� ������ �� ���
(XURSHDQ
+DZWKRUQ ��� ��� ����� �� ���
1RUZD\�0DSOH �
)RUV\WKLD �
<HZ ���� ��� ������ � ��
+HPORFN ���� ��� ����� � ��
:KLWH�&HGDU �
5KRGRGHQGURQ ���� ��� ����� �� ���
5HG�0DSOH ����� ����� ������ �� ���
$XVWULDQ�3LQH ���� ��� ������ �� ���
$XVWULDQ�3LQH �
$XVWULDQ�3LQH �
/LODF �
:LQWHUFUHHSHU
(XRQ\PXV �
3RWHQWLOOD �
3RWHQWLOOD �
)DOVH�&\SUHVV �
)ORZHULQJ�4XLQFH �
6SLUHD �
*UH\�%LUFK �������� Q�D
*UH\�%LUFK �������� Q�D
6XJDU�0DSOH �������� ��� ������ �� ��
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5HG�2DN ������� Q�D
6XJDU�0DSOH ��������� �� ������ � ��
(XURSHDQ�%HHFK ��������� ��� ������ �� ��
6XJDU�0DSOH ��������� ��� ������ �� ��
6\FDPRUH�0DSOH ��������� Q�D
5HG�2DN �������� Q�D
<HZ � Q�D
<HZ � Q�D
(XURSHDQ
+DZWKRUQ �������� �� ������ � ��
(DVWHUQ�5HG
&HGDU �������� �� ������ � �
$PHULFDQ�&KHVWQXW ������� Q�D
3LQ�2DN �������� ��� ������ �� ���
3LQ�2DN �������� ��� ������ �� ���
'ZDUI�:KLWH�3LQH � Q�D
5HG�(OP ��������� ����� ������� ��� ���
6LOYHU�0DSOH �������� ��� ������� �� ��
6LOYHU�0DSOH �������� ��� ������� �� ��
5HG�(OP �������� Q�D
/LODF � Q�D
1RUZD\�0DSOH ��������� ����� ������ ��� ���
)RUV\WKLD � Q�D
)RUV\WKLD � Q�D
5HG�0DSOH �������� ��� ������ �� ��
=HONRYD �������� Q�D
5HG�0DSOH �������� ��� ������ �� ��
5HG�0DSOH �������� ��� ������ �� ��
5HG�0DSOH �������� ��� ������ �� ��
5HG�0DSOH �������� ��� ������ �� ��
5HG�0DSOH �������� ��� ������ �� ��
6LOYHU�/LQGHQ �������� Q�D
:LQWHUFUHHSHU
(XRQ\PXV � Q�D
5HG�(OP ��������� ����� ������� ��� ���
1RUZD\�0DSOH ��������� ����� ������ ��� ���
5HG�(OP �������� ����� ������ ��� ����
/LODF � Q�D
5HG�2DN �������� Q�D
1RUZD\�0DSOH ��������� ����� ������ ��� ���
%R[�(OGHU ��������� ����� ������� ��� ���
*UHHQ�$VK ��������� ����� ������� ��� ���
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