Proposed Set of Reportable Metrics
Purpose:
This document attempts to define a set of reportable metrics for utilization that NHERI Equipment Facilities can report uniformly. The metrics are meant to both reflect level of participation and operating efficiency.
Background:
In the cooperative agreements, NSF defines utilization as: actual days of equipment utilization by NSF supported projects / total planned days of utilization as included in the approved final Annual Work Plan, including days planned for routine equipment maintenance and calibration. 
It follows, then, that NSF has set forth the following definitions:
Throughput = days of equipment utilization by NSF supported projects
Capacity = planned days of utilization as included in the approved final annual work plan, including days planned for routing equipment maintenance and calibration.
There exists a fundamental conflict, however, in enforcing a single capacity metric across the multiple equipment facilities because each facility has a unique business model. Capacity metrics must be internally consistent with the local business model, and, in general, equipment facilities do not currently base their business models on days of utilization. Expressing capacity in terms of days across all sites would require either an abstract mapping of capacity expressed in local terms to globally defined utilization days, or a complete restructuring of each facility’s business model to build capacity around days. The former requires high level interpretation when reporting the metric, making it non-intuitive to evaluate. The latter is not recommended because expressing funded capacity in terms of utilization days puts the site in conflict with the user and requires considerable effort to implement. That is, days of utilization by the user are inversely proportional the level of resources dedicated to the project by the operator – the project goes faster when the site incurs more cost. Furthermore, adopting new business models across the sites will incur major costs at each site (through extensive staff effort), and is subject to local review and acceptance by campus business units.
Proposed solution:
1. Adopt a uniform set of metrics to demonstrate throughput at the equipment facilities that can be used to reflect level of engagement, or research impact. It is suggested to use metrics defined using days of use, similar to the structure reported by the Academic Research Fleet. For example, a large number of science days would intuitively reflect that the equipment facility is being commonly used in science applications and would be a useful evaluation. The metric could not be used to demonstrate utilization as a percentage of capacity, and would not reflect the efficiency of use.
2. Adopt a uniform practice of reporting utilization as throughput divided by capacity using local definitions of throughput and capacity. A uniform set of categories may be possible, so, for example, equipment facilities could report X% supporting the science of project A, Y% in maintenance, Z% administration, etc. The utilization percentage would be comparable across sites by category, but the raw throughput and capacity numbers likely would not be.
A strawman implementation of the reporting solution is given below.
An example reporting structure:
The University-National Oceanographic Laboratory System has the following list of Activity/Day types (https://strs.unols.org/Public/diu_faq_view.aspx?short=DayTypesDefinitions):
· At Sea for Science Day: All days at sea incident to the scientific mission.
· Available for Service Day: Ship is mechanically and administratively prepared for at sea operations but not currently scheduled for any mission or project. Routine outfitting and general upkeep can occur during these days.
· Inspection Day: A day in which the ship is undergoing an inspection by Navy, INSURV, NSF, USCG, ABS, other regulatory body, or an insurance company.
· Outreach Day: A day in which the ship is primarily devoted to conducting an open house or other public outreach event. Include days spent mobilizing and demobilizing for the event.
· Standby Day: Days in port for purposes of crew rest (e.g. weekends if that fits your ship) or weather/environmental reasons.
· Overhaul or Repair Day: Planned shipyard overhaul or emergency repairs. Days undergoing overhauls, dry-docking, or other scheduled or unscheduled repairs during which the ship is not available for service. Also would include at sea shakedown of ship's overhauled equipment.
· General Upkeep and Outfitting Day: Days in port for purposes of fitting out, general upkeep, and routine outfitting and minor pier side maintenance, which does not take the vessel out of service.
· Out of Service Day: Days in which a ship is laid up out of service for an extended period for reasons of economy, unemployment, or unfitness for service.
· Transit Day: At-sea days primarily for the purpose of going from one port to another or to/from a port and an area of research.
Days are exclusive such that the major category of activity each day is reported for that day.
The fleet’s business model is structured around days of use such that annual work plan capacity and utilization can be expressed with activity days. (needs further confirmation)

Strawman implementation A – throughput
Goals – produce an easy to track metric that:
· can be captured by operations staff during their normal workflow
· does not require additional high-level interpretation before reporting
· is intuitively obvious to a reviewer
· provides quantifiable data reflective of the level of engagement of the equipment facility by science users
Data gathering:
Data should be tracked on the use of the facility via components at the discretion of the facility, using as few of components as reasonable to accurately reflect engagement of the facility. For example, the academic fleet reports at the individual ship level, not the fleet level, and not at the individual resource level. At UC Davis, for example, they plan to report at the facility level. They could easily track at the centrifuge level, logging use of the 1m and 9m centrifuges separately. These machines are used independently and often in parallel. But, they feel independent tracking of these machines does not accurately reflect staff engagement for the facility. For example, in the spring they began a maintenance cycle on the 1m centrifuge that made the machine unavailable for use. This summer they have chosen to leave the 1m machine idle as the staff have been saturated supporting multiple projects working simultaneously on the 9m centrifuge, and there has not been an immediate project need for the 1m centrifuge. Every day of the summer has been a science day for the staff. It would be inaccurate to report 90 Science Days for the 9m centrifuge and 90 repair days for the 1m centrifuge.
The following data should be collected on a daily basis:
Projects active on site, or staff actively engaged in project-specific research support: Typically means students are on site, actively and significantly using shared resources within the lab. It may also mean facility staff are actively working on the project science independent of project personnel (e.g., RAPID facility personnel independently process data from the field following missions). Minor support of research, such as remote planning meetings, would not count, and students simply using office space would not count. The goal is to capture days of significant engagement. The daily log should track which projects are active each day.
Tours and events: Maintain a daily log of tours and events that significantly engage the equipment facility. This should include events hosted at the site (common) as well as events where site personnel significantly participate in off-site outreach events (less common).
Inspections: Any day where an external entity performs an inspection on site. E.g. site visits, BSR, EH&S safety inspection.
Repairs: Make note of any day where the tracked resource is unavailable to users due to planned overhaul or emergency repairs. Tracking at the facility level might result in zero repair days even when major equipment is taken offline if users continue to work with other facility resources.
Maintenance: If you are tracking at the facility level it can be assumed that every work day includes maintenance activities. If you are tracking at the individual equipment level you can log that maintenance work was being performed.
Reporting:
The following event logs should be reported as totals to reflect total engagement. Days are not exclusive, five projects active on one day will be reported as five project days.
Project Days:
NSF Project Days
Non-NSF Project Days
Tours and event Days
The event logs should be processed according to calendar days to generate the following calendar day events. Reported days are exclusive – each calendar day can be represented only once in the tally. The sum of these days should add to 365 (or 366) for the year.
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Strawman implementation B – throughput
TBD – but basically each site uses their local business model / work breakdown structure to calculate utilization as a percentage of throughput divided by capacity. Common categories should be adopted.



Other Reporting Metrics:
In addition to the proposed utilization metrics outlined above, we propose to gather the following metrics that will show the network wide user base and the projects that they are engaged in. We are following the similar model to the research ship fleet, tracking users, their characteristics, and the projects they are involved in so that further cross-examination and analysis of our user base can be done as needed.
USER

EF Lab User (as opposed to a data user, etc.): someone who works (or has worked) in the lab (or supervises work in the lab – ie remote PI), who is using physical resources on site or remote. This user has characteristics – (ORCID) Name, role (grad student, postdoc, PI, etc.), project, demographic info, etc.

For example, we do not count technicians, analysts, etc. as users.
   	
[bookmark: _GoBack]Cross reference projects to enumerate NSF user, non-NSF user, repeat user. 

Quarterly- report total NSF users for the award, and new NSF users for that quarter. 
Optional – report non-NSF users for the award and new non-NSF users for that quarter


Sponsor Awards
Number of awards from different sponsors, distinguished by funding agency or source.


PROJECT
A project is a coordinated research activity (or a single RAPID deployment), run by a team of users. xEER deployments are counted individually. 
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