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1.  Purpose.  The purpose of the Marine Air-Ground Task Force (MAGTF) Logistics Chain Performance Measurement Plan (PMP) is twofold.  First this document will establish a standardized approach to developing logistics chain performance measures.  Secondly, the Performance Measurement Plan defines six top-tier performance measures and several lower-tier measures that support the six level-one metrics.
2.  Organization.  This PMP is organized into two parts.  The first part describes the approach that will be used to validate and codify lower-tier performance measures.  The second portion is contained in the annexes.  Highlights and characteristics of the Marine Corps’ future log chain are listed as well as details of the currently proposed performance measures.  Separate annexes for each proposed measure describe the measure, provide a general formula, and define the responsibilities of each node in the logistics chain for developing that measure.  The annexes do not however, provide data-element-level detail for how each metric will be calculated – they outline what should be measured, not how.

3.  Background.  In 2002 the Marine Corps developed the Logistics Operational Architecture (OA).  The OA has its basis in integrated logistics chain (analogous to the commercial term “supply chain”) management philosophy.  Integrated logistics chain management creates an environment that looks at integrating cross-functional CSS areas.  Focus is on end-to-end processes that ensure consistent fulfillment of warfighter requirements rather than simply optimizing within a CSS function such as Supply.  The integrated logistics chain’s span of control is not limited to the Marine Corps or the Department of Defense; it includes collaboration and coordination with commercial partners as well.  The OA emphasizes a shift from functional performance and costs, to total logistics chain performance and costs.
The first attempt to overlay the OA on an operational unit was conducted at 2D Force Service Support Group (FSSG) and completed in Dec 2002.  The operational assessment resulted in improved effectiveness and a positive impact on several logistics chain functions within the FSSG.  The next step was to evaluate the entire logistics chain, including supporting and supported units, to determine how the introduction of OA would impact implementation of other Logistics Modernization (LM) initiatives.  This step did not occur due to Operation Iraqi Freedom.  Even though Headquarters Marine Corps was unable to carry out the remainder of the planned assessment, individual logisticians have conducted their own field-testing.  Preliminary results indicated that there was improvement in logistics support to the warfighter and lessons learned from this effort are already being incorporated into refinement of the OA.

Along the way personnel from Installations and Logistics (I&L), codes LPV-4 and LX, identified six top-tier performance measures, also called attributes, the Marine Corps Logistics Community will use to evaluate its performance vis-à-vis the customer (warfighter).  Also defined were several lower-tier metrics supporting the higher-level measurements.  These attributes are based on a cascading hierarchy of metrics.  This approach allows us to quickly see logistics chain performance (top-tier) while at the same time provides a diagnostic capability (lower-tiers).  Specific details are provided in each Annex.  Figure 1 shows the six attributes which can be stratified and thought of as measuring our external effectiveness, our internal effectiveness, and our internal efficiency.  Readiness and Responsiveness measure the effectiveness of our support to the unit.  Expenses and Asset Utilization are internally focused, measuring our efficiency.  Finally, Reliability and Flexibility span the gap between focusing on the customer and measuring our performance.  These two attributes are measures of both effectiveness and efficiency.

What is unique about these measurements from our previous assessments is that they measure across functional lines.  For instance, measuring the responsiveness of a maintenance request from the field must necessarily include combining the total responsiveness of supply to procure the part, transportation to deliver the part and mechanics, and maintenance to diagnose the problem and apply the part.  Current assessments of performance only measure performance within a functional area, Order Ship Time for example.
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Figure 1.  The six attributes of the Marine Corps Logistics Chain
As implementation of the OA moves forward the next step is to identify the data elements we need to capture at each echelon and node within the process.  Currently, the Marine Corps is not able to capture this data due in part to our legacy systems but more importantly, due to not having a documented methodology or plan on how the Marine Corps should collect, analyze, and disseminate the information Marine Corps wide.  This PMP provides that methodology and defines the initial metrics the Marine Corps will use to analyze the performance of our logistics chain.  Additional background and the characteristics of the logistics chain that the Marine Corps is moving toward are contained in Annex A.

4.  Approach to Developing Performance Measures.  Although the annexes contain several proposed performance measures, a methodology is needed to test the validity of those metrics as well as develop new measures.  Furthermore, once a metric has been tested and accepted, there must be a method for documenting the results for inclusion into hardware and software decisions as the Marine Corps presses ahead with the development of the Global Combat Service Support – Marine Corps (GCSS-MC) system.  The approach developed here is a seven-step, recursive process.  Each of the steps has a lead and supporting agency responsible for accomplishing that portion of the process.  As one step is completed the process moves to the follow-on step and, at times, loops back to refine the output of an earlier step.  Figure 2 shows the seven steps in the process.  They are:  Propose Metric, Map to OA, Identify Data Sources, Collect Data, Calculate Metric, Accept/Reject Metric, and Document for Inclusion in GCSS-MC.
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Figure 2:  Metric proposal and validation process.

In order to help illustrate each step in the process we will use an example as the steps are explained.  We will follow the development and validation of the second-tier metric Time To Repair (TTR) where TTR is,

	Time To Repair
	=
	time when last Capacity Manager task is closed
	-
	time when first Capacity Manager task is opened
	-
	Supply Response Time


So the time it takes to complete a repair is the difference in time between when the repair was begun and when it was finished, minus any time spent awaiting parts.  Time To Repair is a lower-tier measurement that feeds into computing the Readiness attribute.

a.  Step One, Propose Metric.  Step One was completed for top-tier, performance metrics, and several lower-tier, diagnostic metrics, as part of the development of the OA.  Installations & Logistics, codes LX and LPV-4 were responsible for accomplishing this step.  Although there are several metrics proposed here, there are certainly additional performance measurements that have not been identified at this time.  As additional measurements are identified they will need to be taken through the process outlined here.  When proposing performance measures keep in mind that just because a data point can be measured that does not make it a performance measure.  For it to be a useful metric it must provide information that will allow a decision maker to make a better-informed decision.  The tendency is to collect data because we can.  Also, when proposing a new metric the focus should be on bettering log chain performance in terms of one of the top-tier attributes.

Refine Metric.  A subset of Step One, and part of the recursive nature of this process, is refinement of existing metrics.  Refining a metric is appropriate when it is found that, after collecting data and computing the performance measure, the measure does not answer the question it was originally meant to address.  In this case the metric will need to be reworked to include the data elements necessary for answering the question.

In our example of TTR the metric has already been proposed and we can see where it fits-in in terms of our set of six overarching attributes.

b.  Step Two, Map to OA.  Each proposed metric will map to a function and responsible individual within the OA.  This mapping points the way to where to gather the data in support of the performance measurement.

For our TTR example, it is clear that this measurement will map to a maintenance activity.  In the OA the Maintenance Production Manager (MPM) is responsible for overseeing Maintenance Execution (ME).  Therefore, we would expect to develop the performance measure by working with the MPM.

c.  Step Three, Identify Data Sources.  Once the metric has been mapped to an activity and organization within the OA, one needs to identify where the data in support of the measurement will come from.  In the case of our current logistics processes, this step involves accessing current electronic and manual sources of data such as the Equipment Repair Order (ERO), the Logistics Data Repository (LDR), and the Marine Corps Integrated Maintenance Management System (MIMMS).  More importantly, this step will reveal where we need to gather this data in the future as GCSS-MC comes online.

Looking at our example we can see that we do not currently collect TTR data.  Our only option now is to use default times specified in Technical Manuals (TMs).  In the future we will need a time stamp built into GCSS-MC to flag the instant a mechanic begins and ends a repair.

d.  Step Four, Collect Data.  Depending on the metric we are developing, this can be an arduous task.  Considering this, we have to ensure that we do not settle for collecting the data that is available, but instead, collect the data that we want: data that will lead to either validating or rejecting the performance measure.  We do not want to change the measurement to fit the available data.  Gathering the needed data may require manual collection and/or partnering with maintenance and supply activities.  Our data collection plan is evolutionary in that with the advent of our new IT systems and procedures, metrics and the data that were unobtainable at one time will become obtainable as the new systems come online.

As we work through this process we must also identify the qualities we want in the data.  For example, what format do we want the data in; hours/minutes, metric/standard, square/cube, etc…?  How often do we want to ping the system for data?  Do we need an update once a day of once an hour?  Will the data be a rate, ratio, or raw number?  It is at this point that we will also identify where to automate the process of data collection for the metric.  Eventually, as we collect more data we will begin to establish baselines and norms.

The only way that the data element, TTR will be built into GCSS-MC is if the requirement to collect that data is identified along with properties of the element.  So when validating this performance measure we first must agree on what actions by the mechanic constitute beginning and ending a repair.  Secondly, we specify that we want the data in the form of hours and minutes it takes to perform a certain repair.

e.  Step Five, Calculate Metric.  If the performance measure has been clearly defined, the data source identified, and the collection method and format of the data spelled out clearly, this will be the easiest step in the process.  Calculating the metric is simply applying the formula.

The time the work ended minus the time the work began minus the time spent waiting for parts equals the TTR.

f.  Step Six, Accept/Reject Metric.  There are several reasons why we may reject the calculated metric.  Those reasons include: the metric does not answer the question we wanted answered, the metric is redundant, or we do not have faith in the accuracy of the metric.  Each of these cases will lead us back to a previous step in this process as we refine the measurement.  We will look at each case separately.

First, after gathering the data and making the calculation we may find that the answer does not meet the intention of the metric as it was initially proposed.  For example, say our top-tier goal was to determine readiness and we calculated TTR in support of quantifying our readiness but we find that the TTR data element is not statistically significant in determining readiness than we may propose that we drop this metric.  In this case we would return to Step One, refine the metric, and proceed through the process again.

Consider the case where we find that, after calculating the metric, we are measuring the same thing measured in another metric.  An example of this could be Total Warehouse Space (TWS).  Total Warehouse Space is a lower-tier performance measure common to both the Flexibility and Asset Utilization attributes.  We would want to find a standardized way to compute this metric so that it supports both top-tier measurements.  If we find this redundancy we would return to Step Two, Map to OA to identify the point in the OA where best to infuse this performance measure.

There are numerous reasons why we may not have faith in the accuracy of the computed metric.  Certainly intuition and operational experience should be used to test the accuracy of the measurement.  In order to confirm our suspicions we will want to gather more, better, or different data.  This leads us back to Step Three where we begin by confirming our sources of data before continuing to Step Four to gather additional data.  Returning to the TTR example, if the calculated repair time of a particular part does not meet our intuition we will look for alternate sources of data, collect that information, and recalculate the metric.

g.  Step Seven, Document for Inclusion in GCSS-MC.  If we are satisfied that the calculated metric meets our initial objective for that proposed measurement than we finalize documenting the measurement for inclusion in GCSS-MC.  The documentation will include the name and formula of the metric, the OA mapping, the current and future sources of data, and a test case.  The test case will clearly demonstrate the validation process for that measurement.  It will include the name of the performance measure, the map to the OA, sources of data, the data collected, the calculated metric, and a narrative of the accept/reject thought process.  LPV-4 will collect these documents and coordinate inclusion of the validated performance measures into GCSS-MC.

5.  Conclusion.  This document is focused on how to measure our logistics performance in a way that best supports the MAGTF.  The methodology contained herein is our first attempt to capture and track customer service.  We realize that as we implement new processes, procedures, and systems, new metrics may have to be developed.  Given the dynamic nature of warfare, and particularly our logistics support chain, we must have a dynamic way of measuring our performance.  This Performance Measurement Plan is the foundation for developing those measurements.  Metrics may come and go, but the seven-step metric validation cycle is the robust and flexible process that will support the calculation of the six logistics chain attributes.


The annexes that follow begin by defining an attribute.  The performance measure pertaining to that attribute is formulated and some of the diagnostic measurements that support that performance measure are given.  For each of those diagnostic metrics a definition is given, a formula is proposed, and a source of obtaining data from our current systems is suggested.  In some cases we have only suggested the diagnostic measurement at this point and have not yet been able to developed it for various reasons.  We envision the list of lower-tier metrics growing and being fleshed out as this PMP is implemented.

The points of contact for this document are Mr. Roy Truba, LPV-4 at DSN 225-5939 and Major George Pointon or Captain Eric Wolf, LX at DSN 225-8800.
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