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THE NEED TO EVALUATE
Comprehensive evaluation of observing assets, tools 
and services within an ocean observing system is 
necessary to maximize its effectiveness, efficiency, 
and impact. To allow for a systematic and objective 
decision-making approach, the Pacific Islands 
Ocean Observing System (PacIOOS) developed 
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ABOUT PACIOOS
The Pacific Islands Ocean Observing System (PacIOOS) empowers ocean users and stakeholders throughout 
the Pacific Islands by providing accurate and reliable coastal and ocean information, tools, and services that are 
easy to access and use. At PacIOOS we believe that coastal and ocean information helps save lives and protects 
livelihoods and resources. PacIOOS is based within the School of Ocean and Earth Science and Technology at 
the University of Hawai‘i at Mānoa. It is one of the eleven regional associations of the U.S. Integrated Ocean 
Observing System (IOOS®), which is a federally authorized program that works with national, regional, and 
private-sector partners to ensure compatible and consistent ocean and coastal data collection, management, and 
information products across the nation. 
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DECISION ANALYSIS METHODOLOGY 
The Decision Analysis Methodology factors in 

multiple attributes (e.g., market, risk, economic, and performance 
factors) for each program component or service, and allows for 
selective weighting of attributes based on system maturity, external 
forcing, and consumer demand. Specific attribute values for each 
service are scored on a scale ranging from 1 (lowest score) to 5 
(highest score), based on an established rubric for each attribute. The 
assignment of clear attribute values, and consistent use of them, is 
important to minimize subjectivity and to ensure a higher degree of 
consistency between annual cycles, evaluators, and funding scenarios.

Evaluation Attributes

Scoring

Value=∑Weightn Scoren

Shown below is an example calculation of a weighted score for an 
example program component or service:
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INTEGRATIVE, QUALITATIVE ANNUAL REVIEW 
The second part of the evaluation is an Integrative, Qualitative 
Annual Review with respect to stakeholder needs and 
priorities; the program’s strategic framework; and regional 

context in order to assess the system’s components. While the Decision 
Analysis Methodology helps to reveal areas of improvement, additionally 
a qualitative assessment is necessary to examine the reasoning behind the 
results and to allow for the right approach to address any weaknesses. This 
inquiry process helps to ensure the continuation of successful services, the 
refinement or reinvestment in developing services, and the termination 
or transfer of underperforming services. The figure on the right shows the 
connection between the quantitative and qualitative evaluation processes 
and how they can help to  make programmatic decisions. 

DECISION-MAKING EXAMPLE
One of PacIOOS’ services was consistently performing low in the internal 
evaluation. Some assets within this service were of value to stakeholders, 
but others were underutilized and performing poorly, bringing the 
assessment of the whole service down. However, the assets addressed 
a long-term strategic goal of the program: increasing observational 
coverage across the region geographically. Instead of discontinuing the 
service, staff identified ways to modify the service within the context 
of the program’s strategic goals and objectives. PacIOOS removed 
instruments from the two worst performing sites and made them available 
to shorter-term projects of program partners. This pilot project has 
become successful in addressing stakeholder needs and meeting various 
strategic goals − increasing the overall value of the service.
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• Need
• Uniqueness
• Potential
• Financial Capital
• Human Capital
• Integration

• Technical Maturity
• Saturation
• Required Service
• Incremental Cost
• Performance

an evaluation process consisting of two major 
components: A Decision Analysis Methodology 
and an Integrative, Qualitative Annual Review. 
For the past 6 years, PacIOOS has been using this 
methodology to inform the optimal allocation of 
resources, and to remain relevant, forward looking, 

and effective. The authors hope to inspire or help 
others that are looking for a way to measure the 
effectiveness (however they define it) of their 
observing systems to inform program-level decision-
making as they develop, refine, and distribute timely, 
accurate, and reliable data and information products.
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11

FIGURE 1 | Decision-making process diagram for consideration of annual service evaluation outcomes.

Attributes Need Uniqueness Potential Financial Capital Human Capital Integration Technical Maturity Saturation Required Service Incremental Cost Performance Weighted Sum 
Weight (1-3) 2 3 2 1 2 2 2 3 1 2 1
Scores (1-5)
example service

2 4 3 1 4 5 4 4 3 4 3

Value
(weight*score)

4 12 6 1 8 10 8 12 3 8 3 75


