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Figure 1 Beach near Cape Lookout lighthouse. NPS/Karen Duggan 

Faced with resource constraints and a backlog of maintenance issues, US National Park 
managers are forced to make challenging decisions about resource allocation. 
Compounding these already difficult decisions is the need to integrate future climate 
conditions and anticipated impacts. At one park, managers adopted Structured 
Decision Making to evaluate options and ensure that climate change is well integrated 
into their resource allocation decisions. 
 
The National Park Service (NPS) plays a key role in preserving cultural heritage across the 
nation, including historical sites, buildings, and locations with cultural significance to diverse 
groups. Unfortunately, the NPS has a large backlog of deferred maintenance resulting from 
years of budgetary constraints, and funding is unlikely to increase enough to address all needs. 
Given that the agency will not be able to preserve and protect all assets into the future, it is 
faced with the difficult decision of how to allocate limited staff time and funding to address 
existing maintenance needs while safeguarding assets against increasing climate-related 
threats. 
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With funding from the 
Southeast Climate 
Adaptation Science 
Center, NPS decided to 
tackle this issue head-on 
using cultural resources at 
Cape Lookout National 
Seashore as a test case. 
These resources include 
historic villages and 
buildings, archaeological 

sites, and other 
culturally significant 
structures. Every year, 

hundreds of thousands of people visit the Seashore’s 56-mile chain of barrier islands off the 
coast of North Carolina. Although barrier islands are naturally dynamic, sea level rise and 
increased frequency and severity of storms linked to climate change have made many of the 
Seashore’s assets highly vulnerable to increased flooding and erosion. Project leader Erin 
Seekamp explained, “Because so many coastal resources are highly vulnerable to climate-
related impacts, resource managers will have to make tough decisions about which ones to 
maintain in their current historic condition, which to adapt using storm-resilient materials, which 
ones to elevate or move, and which ones to let go.”1 
 
Seekamp and others felt that structured decision making (SDM) could capture the complex set 
of individual values, concerns, and preferences that inform adaptation decisions involving 
cultural assets2. They wanted to see whether this approach could provide a transparent 
framework to help parks decide which resources and actions to prioritize by explicitly 
integrating science, policy, and the diverse values of local stakeholders, experts, and 
representatives from federal and state agencies. Though this project focused on Cape Lookout 
National Seashore, they hoped to create a framework that could be easily adapted to other 
locations throughout the NPS. 
 
The project began with a week-long workshop focused on the first three stages of the SDM 
process: problem framing, specifying objectives, and developing a range of alternatives. 
Participants included decision- and policy-makers, stakeholders, and climate change and 
historic preservation experts.  
 
Framing the problem was relatively easy, centering on how to allocate scarce resources given 
climate vulnerability, the maintenance backlog, and the cultural importance of the Seashore’s 
many assets. Specifying objectives was more challenging. Facilitators worked to draw out a full 
set of concerns and values and to organize these into a structured set of objectives focused on 

Figure 2 Cape Lookout National Seashore. Map created by K. Bitsura-Meszaros, 2017, 
taken from Seekamp et al. 2019, Natural Resource Report NPS/CALO/NRR-
2019/1863 



 
Structured Decision Making for the Resilience Ecosystem 

 

core values. Participants agreed that preserving the 
most significant and vulnerable structures were 
fundamental objectives, but were not clear how to 
operationalize these concepts for making decisions. 
Without clear, shared attributes and metrics for 
evaluating vulnerability and significance, it would be 
difficult for the group to assess the effectiveness of 
different adaptation actions at reducing vulnerability 
or preserving significance. 
 
By the end of the first workshop the group had a 
good handle on an initial decision framework, but it 
was clear that fleshing out the specifics of historical 
significance would take more time and input than 
was possible at the workshop. Over the next year, 
project leaders met with staff from NPS and the 
North Carolina State Historic Preservation Office to 
work out measurable attributes and metrics. These 
meetings revealed the need to include “use potential” as an objective distinct from 
significance, because some buildings serve operational purposes as well as being historically 
significant. Refining objectives or even uncovering previously unrecognized objectives, as 
happened here, is a hallmark of the SDM process, and one reason it can be particularly useful 
for decisions where capturing stakeholder concerns and values is essential but challenging. 
 
Getting objectives, attributes, and metrics in place (Figure 3) allowed collaborators to create a 
decision support model to explore the consequences of allocating different amounts of 
funding to different buildings for different adaptation actions over time3. The modeled 
adaptation actions, including elevating structures, relocating structures, and core and shell 
preservation weren’t new, but making decisions about them had been challenging in part 
because of concern over loss of historical significance. For example, moving a vulnerable 
building to a safer location may prolong its life but reduce its significance by removing it from 
its historical context. Having explicit metrics for significance, use, and vulnerability meant the 
model could capture tradeoffs between reducing vulnerability while maintaining use and 
significance. The idea isn’t for the model to dictate the “correct” answer for what to do; rather, 
it helps users understand more clearly the risks, benefits, and tradeoffs of different choices. 
 
The tool addressed another major challenge for these decisions: the large number of possible 
alternatives to evaluate. Consider just a single building. How would that building’s condition 
change over the next 30 years if we did nothing? Elevated it? Relocated it? For each option, we 
have to calculate cost as well as how historical significance, use, and vulnerability would change 
as sea level rises and storms come through. If we are deciding how to allocate funding among 

Objectives and Attributes  

In structured decision making, objectives include 
what you care about and whether you want more or 
less of it. Each objective has one or more attributes 
specifying how you could evaluate an action’s 
effectiveness at meeting that objective. Objectives 
are formulated this way because it allows us to 
evaluate and work with tradeoffs in a clear and 
explicit way, and because it makes sure everyone 
agrees on exactly what’s meant by different 
objectives.  
 
OBJECTIVE: What you care about and whether you 
want more or less of it 
ATTRIBUTE: Characteristic that further defines what 
is meant by the objective. Similar to evaluation 
criterion. 
METRIC: Unit of measurement that is applied to each 
attribute 
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several buildings, we have to do those calculations for each building, then figure out what 
different allocations mean for each building and for the park as a whole. Toss in needing to do 
that for several different budget scenarios and it gets overwhelming rapidly!  
 

 
Figure 3 Diagram of use potential objective with its attributes and associate metrics. After Fatorić and Seekamp 
2017, report AG-832 to North Carolina Extension 

This project highlights the value of SDM as a deliberative-analytic process able to integrate 
values and science. The workshops, meetings, and opinion surveys helped to develop a 
framework for how decisions would be made, clarified concerns and values, and translated 
these into objectives, attributes, and metrics that could be used in decision making. This 
deliberative process set the stage for building quantitative tools to address the challenges 
discussed above. Because the models were a direct reflection of the deliberative process that 
had come before, they were less intimidating and more understandable to all involved. 
 
Although coming up with metrics and attributes was not easy, realizing that this was a primary 
impediment was essential to making real progress. The structure of SDM—breaking a problem 
into component parts—helped provide the clarity and tools to overcome this challenge.  
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