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SENSITIVITY ANALYSIS  
A project team completes a detailed analysis and then learns of new information. How do they 
determine whether the new information would alter their results substantially enough to warrant 
updating the analysis? A “sensitivity analysis” can show how sensitive their previous results 
might be to the new information, helping the project team determine the extent to which they 
need to update their prior analyses, if at all. If the existing, detailed analysis was resource-
intensive to develop, a sensitivity analysis can save significant time and money while preserving 
the integrity of the results and decisions made based on those results.  

New information can take many forms and occur at any stage in the environmental review 
process or lead to a later re-evaluation. Some changes are outside the project team’s control: 
another agency might update the region’s socioeconomic data or travel demand model. Other 
changes are within the project team’s control but are a normal part of the process, such as such 
as modifying a project alternative.  

These and other changes in information can lead outside reviewers to question the analysis 
results and decisions that were based on those results. The project documentation should 
clearly demonstrate how the project team considered the extent to which the new information 
might change their analysis results and the decisions made based on those analyses.  

Method Description 
Sensitivity analysis helps determine whether 
a given change in input conditions would 
result in any environmental impact metrics 
exceeding the thresholds identified as 
acceptable for those metrics during the 
initial analysis. For example, will the traffic 
levels modeled with updated socioeconomic 
data exceed acceptable performance 
thresholds on the future transportation 
network? Will new forecasts that reduce 
future growth levels call into question the 
evaluation of project need?  

Sensitivity analysis assesses whether the 
extent of change in effects, or new effects, 
would change any decisions as a result of a 
change in that input or metric. 

Broadly speaking, sensitivity analyses use 
one or more of four levels of increasingly 

quantitative analysis. If the least quantitative 
option does not resolve the question, then 
the analysis moves to the next level:  

1. Review results qualitatively to identify 
analysis metrics or locations that would 
be sensitive to that change in conditions 
and/or inputs. A qualitative review based 
on directionality might suffice, especially 
if the metrics were near their threshold 
levels in the initial analysis.  

2. Perform a ‘what-if’ test. Adjust the 
analysis metric associated with a 
threshold by the same factor associated 
with the relevant new or changed data. 

3. Make sketch-level adjustments to the 
model/tool by changing a portion (but 
not all) of the inputs, focused on the 
study area, to better reflect the latest 
information. Re-run the model/tool.  

4. Update the model set and forecasts to 
prepare a simplified update of the 
analysis. This option falls short of a full 
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re-analysis by offering a simplified 
option, such as calculating directional 
and proportional differences in traffic 
volume forecasts without full post-
processing.  

The project documentation should clearly 
explain why a given level of analysis was 
selected and include enough details of the 
analysis that the results would be 
reproducible by others. 

Applicable Contexts 
The project documentation should clearly 
demonstrate that the analysis team has 
confirmed looked for and assessed any 
updates to their inputs. Some of the 
changes to look for include situations 
outside of the control of the project team; 
others relate to changes made as part of the 
project.  

Input data can change as the result of 
activities that are external to the project, 
such as: 

• A Regional Transportation Plan 
(RTP) update is adopted.  

• New land use forecasts  
are released. 

• A new regional travel demand model 
is released. 

• An economic recession raises 
questions about land use forecasts. 

• A major natural disaster, such as a 
hurricane or wildfire, changes the 
occupancy or land development 
patterns of a region. 

• A major regional employer closes. 

Changes that occur as a part of the project 
often involve modifications made to one or 
more of the project alternatives.  

Anytime that the input data becomes out of 
date or needs a change, the analysis team 
can apply a sensitivity analysis to determine 
whether they need to update their prior 
forecasts and analyses. 

 Prerequisites 
1. Approved (or completed) forecasts or 

other related analyses. Sensitivity 
analysis evaluates the change from an 
established result. If the original analysis 
results are incorrect, pivots from those 
results may also be erroneous. 

2. Substantial evidence that a change in 
inputs will occur. For example, release 
of a new RTP or land use forecast 
during the analysis process constitutes 
substantial evidence that future 
conditions will change from the initial 
input forecasts. The prospect of a new 
regional travel demand model 
scheduled to be completed after the 
completion of the environmental review 
may be speculative and insufficient 
evidence that a new analysis is needed. 

3. An appropriately calibrated and 
sensitive tool/model. Direct 
adjustments to analysis metrics can be 
performed without an analytical tool. 
However, sketch and full updates to 
forecasts and analyses require that the 
tools/models already have been tested 
and verified to confirm that they are 
sensitive to comparable input changes, 
especially at the project-scale.  

Method 
Implementation 
1. Remain alert to possible changes in 

information, such as an upcoming 
release of a future land use forecast.  
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2. If information changes, assess whether 
the new data might require changes to 
inputs in existing analyses. If the new 
information would change any inputs to 
those analyses, initiate a sensitivity 
analysis to evaluate the significance. 

3. Understand the scope (e.g., geographic 
and temporal) and magnitude of the 
input change. 

4. Identify the affected metric of interest, 
such as noise level, vehicle level of 
service (LOS), mobile source emissions, 
or the quantity of impervious surface. If 
a given input change could affect 
multiple metrics, multiple sensitivity 
analyses may be necessary. 

5. Identify the relevant threshold for the 
metric of interest (e.g., reaching LOS F 
could alter conclusions, but moving from 
LOS B to LOS C may not). Identify the 
margin of error of the existing analyses 
to support the selection of a threshold; 
for example, a 10% difference at the 
TAZ level might not be significant 
because the wide margin of error at the 
TAZ level might already encompass that 
10%. The relevant threshold may 
already have been identified when the 
initial analysis was conducted. 

 
6. Proceed with a series of increasingly 

quantitative sensitivity analyses, 
thoroughly documenting the inputs, 
results, and reasoning. If a change in 
decisions related to the environmental 
conclusions cannot be ruled out at a 
given level of analysis detail, proceed 
with the next level. 

a. Revisit original analysis results. Are 
any metric values qualitatively 
“close” to established thresholds 
used to evaluate the effects? Did the 
new information suggest that the 
metrics might move closer to the 
threshold rather than away from it? If 
so, then changes to the inputs for 
calculating those metrics are likely to 
warrant an update. 

b. If the aggregate percent change in 
the input variable were applied 
directly to the analysis result, would 
environmental conclusions change? 
For example, if the study area 
population increases 10%, would a 
10% increase in traffic volumes 
result in different conclusions about 
the environmental effects? Apply 
these coarse adjustments in a 
thoughtful way that minimizes the 
risk for understating impacts.  
Determine whether the changes are 
evenly distributed across the study 
area or if localized areas see more 
significant changes. If change is 
concentrated, then the next level of 
sensitivity analysis may be required. 

c. Make sketch-level adjustments to 
the models to reflect the new 
information, and reevaluate 
aggregate results. These 
adjustments would be concentrated 
in the study area to assess how 
aggregate metrics, such as total trips 
and vehicle miles of travel (VMT), 
change in the study area. This 
sketch approach can reveal how the 
change in inputs might influence the 
direction or magnitude of the metric 
of interest. 

d. If the new input data are readily 
available, such as updated regional 
socioeconomic forecasts for a travel 
demand model, apply the new data 
to the model(s) but save effort by 
preparing a proportional comparison 

Relating sensitivity analysis 
thresholds and results to the margin 
of error in the subject forecasts is an 
effective way to establish context 
and significance. 
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of raw model outputs rather than 
completing full post-processing of 
model results. As with the previous 
step, this approach can reveal how 
the change in inputs might influence 
the direction or magnitude of the 
metric of interest. 

Sometimes, the simplified approaches 
described above cannot justify a conclusion 
that the new information will not change the 
environmental effects. In these cases, it is 
necessary to redo the analyses. 

 Documentation 
Documentation should include summary 
data, explanatory text, and a complete list of 
references sufficient to allow an outside 
party to reproduce the analysis. References 
should include any sources upon which the 
analysis relied, such as: local planning 
documents/presentations; literature that 
establishes causal relationships; and 
materials used to determine the thresholds. 

The documentation should also include 
information on the metrics that were 
assessed, the thresholds at which changes 
might alter decisions made during the study, 
and the information and techniques used to 
conduct the assessment. Any assumptions 
made should be carefully documented, for 
example if only a portion of overall regional 
growth is allocated to the project study area. 

 Project Examples 
Modifying an Alternative 
 
During the alternatives analysis stage of the 
project, a modified build alternative was 
added to shorten the lengths of the 
interchange’s weaving sections. The 
previous analysis (of the alternative having 

longer weaving sections) had indicated that 
the interchange’s level of service would be 
approaching unacceptable levels – a 
threshold of LOS F. Would shortening the 
weaving sections worsen the level of 
service to cross into LOS F?  
Rather than redoing the complex “weaving 
analysis,” the project team confirmed their 
original results using sensitivity analysis.  

To establish the appropriate threshold, they 
first determined what volume of traffic would 
cause the interchange to reach LOS F. 
They did this using a sketch analysis 
approach based on Highway Capacity 
Manual methodology: manually altering the 
traffic volume in the weaving analysis until 
they produced a result of LOS F. That 
volume of traffic became the sensitivity 
analysis’ threshold and metric of interest. 

The sensitivity analysis then considered 
whether the shortened weaving sections 
would result in exceeding the LOS F volume 
threshold. They also analyzed origin-
destination pairings (and expected 
variations) to determine whether the amount 
of weaving vehicles would exceed the 
threshold level. Their review revealed that 
most of the vehicles were through traffic 
having limited effect on weaving operations.  

The project team was then able to conclude 
that the shortened weaving section would 
not cause the interchange to reach LOS F, 
the threshold established as an indicator of 
potential adverse transportation effects. 

New Location Toll Road – Supplemental 
EIS 

A project was put on hold after the Record 
of Decision (ROD), and, before moving 
forward, a new regional land use forecast 
and travel demand model were approved.  
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To determine the level of analysis required 
in the Supplemental EIS (SEIS), two 
sensitivity analyses were prepared. These 
analyses examined whether these changes 
to household and employment numbers 
meant that their projected changes to travel 
demand and land use – and specifically 
impervious surface (as related to impacts to 
endangered species) in the original EIS 
would have resulted in different conclusions 
or decisions. 

To understand the travel demand effects, 
the study team updated the original travel 
model’s inputs to reflect the updated 
household and employment amounts and 
locations. They reran the model (without 
any post-processing) and confirmed that the 
daily link volumes did not change enough to 
warrant additional analysis.  

To understand the effects on impervious 
surface, a second sensitivity analysis 
compared the new socioeconomic data to 
that used in the prior analysis to determine 
whether the new data would change their 
conclusions. Would the new forecasts show 
any increases in land use in sensitive 
watersheds, which in turn would imply that 
land cover values in the watershed might be 
closer to threshold values of concern for 
endangered species?  

Both of these sensitivity analyses 
established that the original analyses’ 
conclusions would not change, justifying the 
conclusion that there was no need to 
reperform the modeling. 

New Regional Forecasts between FEIS 
and ROD  

After publication of a Final EIS (FEIS), new 
regional land use forecasts were adopted. 
The ROD was scheduled for completion 
three months after the adoption of the data. 
Extensive modeling and quantitative 
analyses had been conducted to account for 
the project’s effects, particularly with regard 

to an endangered aquatic species. Would 
the analyses need to start over (delaying 
the ROD), or are the results still valid?  

The new land use forecasts were a regular 
5-year update of the 30-year growth 
forecasts. The sensitivity analysis began by 
comparing the original forecasts to the new 
forecasts to determine whether any 
incremental changes in growth over those 
five years would occur in sensitive 
watersheds. Any additional growth could 
increase impervious surface, creating 
additional risk to the endangered species. 

The initial data comparison identified that 
growth occurred in a small number of 
watersheds. For the other watersheds, the 
FEIS results were still valid.  

For the few watersheds in which growth 
would occur, the project team conducted a 
sensitivity analysis with greater 
quantification and detail. The team used the 
socioeconomic data from the new forecasts 
to calculate the net change in impervious 
surface that would likely occur from the 
increase. The net change was small, falling 
well within the margin of error of the initial 
analysis.  

Therefore, even if the team had redone the 
extensive modeling for the FEIS using the 
new data, the results were unlikely to alter 
the decisions reported in the FEIS. The 
project team was able to conclude that the 
FEIS analyses remained valid despite the 
updated growth forecasts. 

Resources  
Bain, R. (2011). On the Reasonableness of 

Traffic Forecasts. 
http://www.robbain.com/TEC%20Bain%20Fin
al.pdf  

California Transportation Commission. (2010). 
2010 Regional Transportation Plan 
Guidelines. 

http://www.robbain.com/TEC%20Bain%20Final.pdf
http://www.robbain.com/TEC%20Bain%20Final.pdf
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http://www.dot.ca.gov/hq/tpp/offices/orip/rtp/i
ndex_files/2010%20RTPGuidelines_Jan2011
_Technical_Change.pdf 

FHWA. (2010). Travel Model Validation and 
Reasonableness Checking Manual. 
https://www.fhwa.dot.gov/planning/tmip/publi
cations/other_reports/validation_and_reason
ableness_2010/fhwahep10042.pdf 

NCDOT. (2001). Guidance for Assessing 
Indirect and Cumulative Impacts of 
Transportation Projects in North Carolina, 
Volume II: Practitioner’s Handbook, p IV-27. 
https://connect.ncdot.gov/resources/Environ
mental/Compliance%20Guides%20and%20P
rocedures/Volume%2002%20Assessment%2
0Guidance%20Practitioners%20Handbook.p
df 
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