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A Guide to

Developing Effective

Information Technology Performance Measures
Section 1

Performance Measurement Imperative
Introduction

This guide serves as a project management tool for designing and implementing information technology (IT) performance measures.   The underlying principles emphasize use of performance information for investment analysis and administrative decision-making.  Information is presented in the following sequence: 

1. The Clinger-Cohen Act and Results Act are introduced in order to convince the reader that recent emphasis on performance management is serious and likely to continue.

2. A brief overview of the IT investment management process is provided.  This narrative is important because it emphasizes the importance of performance measures in determining which technology initiatives get approved and funded.

3. Performance measurement concepts and terminology are discussed in order to provide a framework for subsequent discussion. 

4. A six-step methodology is presented, with significant description and pointers for each step.

5. A detailed example is included for illustrative purposes.

6. The last section includes a summary of essential steps, helpful hints, and a checklist to ensure that IT performance measures meet minimum criteria after they are developed and implemented.

In addition, the guide provides references to many related references and material that enable users to expand their understanding of information technology performance measurement.

Latest Public Sector Initiative: Managing for Results

There has been significant interest in recent years in changing the management and operational perspective of public sector organizations.  In the past, organizations busily carried out their activities and counted outputs.  Performance reports clearly hailed outstanding performance by comparing the number of activities and outputs produced during the recent budget cycle and reporting the significant percentage by which the number of activities and outputs had increased.  This was clearly an indication of excellent management and the capability of the particular organization to do more with less.

However, upon further scrutiny, many legislators and other stakeholders observed that, despite the increased level of activity, the public sector organizations were not addressing the needs and requirements of the taxpayers and other constituents.  Examples abound: increased levels of funding and activity did little to decrease drug usage, poverty, illegal immigration, pollution, and many other social problems that affect public quality of life.  The conclusion was that organizations that were focused on measuring internal parameters such as activities and outputs would do those activities and produce those outputs indefinitely, without regard to the value that they were producing.

Many parallel initiatives were undertaken by government leaders in places as diverse as Great Britain and the State of Oregon to redirect emphasis from activities and outputs to outcomes.  The famous Oregon State Benchmarks outlined parameters that defined the quality of life that legislators believed citizens deserved and required all state government organizations to shift their emphasis and thinking to causing those outcomes to occur.  They reinforced this shift by linking dollars to results and used various means to encourage government programs to think creatively and innovatively.  For those programs that could not achieve the outcomes, alternative approaches, including outsourcing were considered.  The results were astounding!  Rivers suddenly became clean again, the number of children living below the poverty line decreased, median income of Oregon citizens increased, and even the number of “trout runs” – a major Oregon industry – increased dramatically.  Emphasis on outcomes radically altered the way that managers managed and employees perceived their role and responsibilities!

Performance Measurement Complexity

Performance measurement is a complex subject because organizations use measures for many different purposes, do not use consistent terminology and approaches, and are not prepared for or capable of analyzing issues to the extent necessary for effective measurement utilization.  When measures are not used correctly they can have significant negative impact on organizational efficiency and effectiveness because they involve power and vulnerability and can easily cause management and staff to distrust one another.

Information technology has additional complexity because of its heterogeneous nature: computers are used to type memos, store and produce critical information, enhance communications, and manage manufacturing processes.  Measuring performance across disparate activities is not easy.  Also, IT provides numerous indirect and intangible benefits that are difficult to agree upon or quantify.  Yet federal programs are required by the Results Act
 and Clinger-Cohen Act
 to implement an IT performance measurement process, tie it to decision making activities, and use metrics to evaluate how well program goals are met.  Specifically, they must:

1. Use quantitative and qualitative performance measures to prioritize and select IT investments that have positive returns on investment.  Evaluation factors can include quantitative measures such as projected net, risk-adjusted return on investment and qualitative measures such as user confidence that the new application will make the protocol process more efficient and/or effective.

2. As projects progress, use performance information to periodically assess promised and actual ROI are still within range of each other.  If promised returns are no longer deemed realistic, consideration should be given to scaling down or abandoning the project. 

3. Integrate IT performance information with the budget, financial, and program management processes so that decisions can be made in a broader operational context.

Implementation of an effective performance measurement process enables the Information Technology organization to provide meaningful reports to the Office of Management and Budget (OMB) and Congress.  More importantly, it enables organizations to obtain greater return on investment and reduce inherent technological risk and associated financial losses.

Clinger-Cohen Act (Information Technology Management Reform Act of 1996 or ITMRA)

The Clinger-Cohen Act was enacted to mitigate the risk, potential failure, and waste of taxpayer dollars relative to Federal investment in information technology resources.  It evolved from major large system failures that received considerable negative press and Congressional scrutiny.  The major requirements for agencies are as follows: 

1. Executive agencies must ensure that IT investments are justified on the basis of their contribution to the mission and program priorities.  Business value of information technology investments is a priority requirement of the Act.

2. The anticipated return on investment (contribution to performance) must be monitored during the project life cycle and reviewed periodically by key decision-makers.

3. Senior program officials and agency directors must work closely with the chief information officer (CIO) to monitor IT investments and ensure integration with program activities and priorities

4. Agencies must report on progress of large IT investments to the OMB and Congress.

All agencies are expected to exercise effective management practices and controls to ensure that mission requirements are accomplished in an effective and efficient manner.  A critical Clinger-Cohen requirement is ensuring that projects achieve promised benefits within pre-specified limits and constraints.  Past practices have not provided sufficient opportunity for such aggressive, collaborative project oversight.

One critical implementation challenge is development of effective performance measures.  As noted earlier, information technology performance measures are difficult to develop for many reasons.  Direct benefits are easier to define, but many IT benefits are indirect.  Also, IT has become more decentralized and supports a variety of different, heterogeneous functions across a range of semi-autonomous organizational units.  Technology also changes rapidly, weakening the strength of measures over time -- it was difficult to imagine before 1995 how popular the Internet and World Wide Web paradigms would become.  Simple measures often turn out to lack sufficient rigor and require several iterations of refinement in order to reach an acceptable degree of precision.  They can be misinterpreted if discussed or used out of context.

Purpose of this Guide

Despite the difficulty, organizations can successfully develop measures.  This guide provides a “how to” reference for the development, use, and evaluation of outcome performance measures for IT investments.  The underlying approach for all measures is essentially the same.  Performance measurement principles are explained from a management science perspective.  Most users should be able to develop and use performance measures using only practical experience and this guide.  For those who are interested in conducting additional research, references are included throughout the guide and in the appendix.

The focus of the guide is on outcome measurement—that is, how well the IT investment enables program organizations to accomplish their primary mission.  Consequently it looks beyond measures of input (resource consumption), activities (milestones), and output (counts of what are produced), which are more directly related to operational performance.   This focus, however, does not imply that input, activity, and output measures are not useful.  Indeed, IT managers will continue to rely heavily on internal measures to track resources and activities and make adjustments as necessary because projects are successful only if hardware, software, and capabilities are delivered on time and meet specifications.  Operational managers must monitor resource consumption and production in order to ensure that sufficient capacity and integrity are available within the IT infrastructure and technicians must monitor system operations.  There are different kinds of performance measures and different users—this guide focuses on measuring IT parameters essential for investment management purposes.

Section 2

IT Investment Management

Federal agencies are required to implement a process that links information technology (IT) investments to major program initiatives and overall organizational efficiency and effectiveness.  This requirement was mandated to cause IT managers to become more entrepreneurial by solving specific problems or using IT resources to “seize new opportunities” and to encourage program managers to engage in meaningful business-based discussions with technical managers.  The process of comparing the benefits of various projects to one another and allocating resources to projects with the greatest return on investment offers numerous benefits, as outlined in the following table.

	IT Investment Management Benefits

	Improved mission performance

	Substantiated IT requirements

	Increased leveraging of IT assets

	Investment-based decision-making

	Reduced IT project risk


In order to attain these benefits, investment management must be viewed as a comprehensive process that encompasses the entire decision-making cycle, from strategic planning through evaluation of strategic decisions.  The process must include steps to identify and compare projects that are competing for limited resources and decision-points for senior executives to make an ultimate decision regarding which projects should be funded and which should be deferred or cancelled.  This approach places decision-making risk in the hands of those who are ultimately accountable for program performance.

These difficult decisions can only be made when the decision-makers have investment information such as cost, benefits, and risk.  Figure 2.1 illustrates the steps involved in an investment review process.  

Most analysts that are required to develop IT performance measures are not responsible for developing or implementing an investment review process – this process is implemented at the agency level as part of the budget formulation and allocation cycle.  Instead, they will be required to ensure that sufficient information, including performance measures are provided to key decision-makers so that “go/no go” decisions can be made about the project and so that it can be periodically reviewed to ensure that it is within the predefined cost/benefit parameters.  Performance-based information enables decision-makers to identify IT investments that are not achieving their target performance levels and take action to “fix” the poorly performing IT initiatives or discontinue them so that the funds can be allocated to better use.

This process requires outcome-based performance measures to support investment planning and provide systematic feedback for managing IT investments.  It is much easier to effectively manage programs when their benefits can be ascertained in terms of how well they are contributing to mission effectiveness and efficiency. 









The useful perspective offered in this discussion of IT Investment Management is that development of meaningful justifications and performance measures is essential to ensure that your particular projects are approved as they are reviewed during the investment review process! 

Section 3

Performance Measurement Overview

The emphasis of the remainder of this Guide is on development of business case information and performance measures for individual projects or initiatives.  Steps are included that serve as a “how to” reference for the development, use, and evaluation of outcome performance measures for IT investments.  The focus is on outcome measurement – that is, how well the IT investment enables program organizations to accomplish their primary mission.  This does not imply that operational measures are not useful – IT managers will continue to rely heavily on them to track resources and activities and make adjustments as needed.

However, the performance measurement discussion contained in this section emphasizes performance changes, with emphasis on improving performance relative to IT investment contribution to the mission.  New acquisitions and upgrades must include a business case that implies that they will lead to effectiveness or efficiency improvements.  New computer networks might lead to enhanced efficiency because work can be processed faster, digital images can be transferred among remote sites, or messages might be transmitted more securely.  How should improvements such as these be measured?  What is the current level of performance (baseline) and how much improvement (performance target) can we expect?  These category of questions form the basis for the performance measurement discussion presented below.

Why Measure Performance?

Organizations have measured performance for many years.  Adam Smith in the Wealth of Nations discussed performance improvements in the manufacture of pins that could be realized by introducing specialization of labor.  Frederick Taylor and Henry Gantt worked together at Midvale Steel Plant to measure performance of factory workers and introduced scientific methods and innovations such as piece rates to motivate and encourage performance improvement.  Elton May spent many years studying factory processes at the Hawthorne Assembly Plant in Illinois attempting to modify working conditions in order to enhance productivity.  Henry Ford brought mass production to American and introduced affordable automobiles to the masses.  These early examples of performance measurement pioneers provide ample evidence that this is not a new subject.

Yet performance measurement has received renewed emphasis in recent years as organizations have attempted to divert attention from measuring production processes toward outcomes and results.  This shift in emphasis is typically accompanied by a change in the way that managers and staff think about their mission and fosters greater innovation and risk-taking.  The succinct way of thinking about this change is that “ends” are now receiving greater emphasis and “means” are being scrutinized and changed, as needed, to achieve those “ends.”

As you begin to develop performance measures for information technology systems, “ends of means” must guide your thinking and actions.  Organizations now expect to clearly understand and agree to the goal toward which IT resources are being directed in order to rationalize and justify the IT strategy and associated cost.  This requires that some “pre-understanding” of mission and program priorities be undertaken before IT analysts commence in-depth development of requirements and design – these latter elements are the “means” and must be justified based on the program benefit that will be derived.

Performance Measurement Terminology

Performance measurement, like any technical subject, has a common set of terminology that is used by practitioners to discuss performance issues, share information, and interact.  Major terminology is listed and explained in Tables 3.1 and 3.2.  Each term in the two tables will be referenced in context in subsequent sections and reinforced with examples.  However, readers should carefully review the terms before proceeding, especially if they are new to performance measurement.


	Inputs

Activities

Outputs

Outcomes
	Inputs are measures of resources that will be necessary to implement the projects.  Inputs typically include hardware and software costs, travel and training costs, effort costs, which are comprised of overhead, direct labor costs, and associated directly billed contractor support costs.

Activities are the important events that will take place in the project and are typically denoted by project phases.  Activities are measured by counting the number of activities that occur during a phase or initiative or measuring variance among planned and actual milestones.

Outputs are discrete products, services, or information that pass from the IT program to the business unit (customer).  They are the most common type of performance measure because they are discrete and therefore easily counted, and because the IT program can directly control  how many outputs it produces.

Outcomes are defined as what happens when your customer uses your outputs.  As will be explained later in the guide, care must be taken to carefully understand the relationship among your outputs and the series of outcomes that occur as a result of those outputs.  Often performance measurement novices will select outcomes to measure that are so abstract that it may be impossible, ultimately to show the association between the output and outcome.  More explanation is provided later in the guide.


	Table 3.2     Performance Measurement Terminology

	Performance Indicators
	Performance Indicators describe what is to be measured, including the metric to be used, measurement scale (i.e. dollars, hours), and formula to be applied (examples: percent of “a” compared to “b,” mean time between failures, annual cost of maintenance).  The also describe conditions under which measurements will be taken (examples: measurement taken only after system is operational for more than 12 hours, adjusted for constant dollars).



	Performance Standards
	Performance Standards are measures of current performance (baseline), what the IT investment should accomplish (performance target), and by when.  A performance standard must be developed for each performance indicator.  The baseline value is the start point for future change.  If there are performance measures currently in use, the data collected can provide the baseline.  Otherwise the manager will have to determine the baseline by a reasonable analysis method.



	Benchmark Measures
	Benchmark Measures are measures used by other organizations that are considered “world class” or otherwise outstanding.  Organizations often use benchmark measures to compare their performance to the best organizations and to establish future performance standards.




Section 4


Five-Step Performance Management Process

Outcome-based performance measures developed for new or existing projects are developed through a series of steps that progressively build upon one another and make the task fairly simple and straightforward.  However, managers must recognize that developing the measures is only one part of the more comprehensive process.  After the measures are developed, baseline information must be gathered if it does not already exist, and performance information must be collected, analyzed, interpreted, and used throughout the life of the project.  These steps require a commitment of management attention and resources.  The steps involved in the process are illustrated below in Figure 4.1 and described in detail in the following sections of the guide.  Each step is presented in logical sequence, but in practice a certain amount of iteration is necessary.  As difficulties are encountered, it may be necessary to go back to the previous step and validate the process and findings to ensure that sufficient and correct information was carried forward.  Section 3 provides an example of a completed set of performance measures. 
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One final observation about the overall Performance Measurement Cycle involves the critical nature of carefully following each step to ensure that outcome-based performance measures for YOUR project are accurate, measurable, and relevant to strategic priorities and organization mission.  The information that is derived from this process will be used in a newly implemented centralized investment analysis and decision-making process.  This approach is significantly different from the way that decisions were made in the past.  The reason for recognizing the importance of this process lies in the fact that your organization will most likely award funding to those IT investments that provide the greatest contribution to mission achievement and performance!

Step 1
Analyze, Design, and Propose the Initiative

Effective outcome-based performance measures must be derived from the relationship between the new project and how its ultimate benefactors, the users, will use the outputs of the project.  Specifically, the IT manager must clearly understand the users’ mission and critical success factors (those activities and outputs that must be accomplished if the users are to accomplish their mission.)  This understanding meets the Clinger-Cohen Act requirement to use information technology in ways that improve the efficiency and effectiveness of agency operations.  The critical element of this step is linking proposed and in-process IT projects and activities to the user mission and critical success factors. 

This concept is often described as a method of strategically aligning programs and support functions with the mission and strategic priorities of the agency.  For example, the overall mission of the National Institutes of Health (NIH) is to improve the health of the American people.  The critical success factor for this mission is the essential need for the 25 NIH Institutes and Centers (ICs) to increase general understanding of processes that underlie human health, disability, and disease.  This critical success factor can be further broken down into three major strategies and functionally organized into various research lines (cancer, heart disease, infectious disease, etc.)  Figure 4.2 illustrates this relationship. 

The first step in effectively developing outcome-based IT performance measures so to identify your organizational mission, critical things that must be done in order for the mission to be achieved, and strategies that will be implemented in order to do those things (strategies are often denoted as names of various organizational units – e.g., Domestic Grants Section, International Grants Section, etc.).  Refine the alignment diagram from its initial abstract level so that succeeding levels of detail make it clear how IT resources support program priorities.  This makes it easier to identify project outputs and the range of outcomes from which you will select the most appropriate ones to measure. 

Determine whether there are other related IT investments that also impact the mission area and goal(s) that you have selected.  Understand the relationships between various IT investments that may address the same or similar needs and requirements as our proposed project.  This will enable you to identify potential areas for consolidation and also other systems that may have integration issues with your proposed new one.

Use a visual diagram and associated written narrative to develop this linkage.  You will need these products later when you develop the business case in your project proposal.


Figure 4.2   Strategically Aligned Mission, CSF, and Strategies














Conduct a Gap Analysis to Illustrate IT Investment Benefit

Once the mission is clearly defined, a gap analysis technique is used to describe how IT can cause mission-related improvement.  All analysis should begin with the premise that IT will improve effectiveness, efficiency, or both.  Effectiveness focuses on how the organization accomplishes mission objectives and efficiency refers to use of resources.  In order to accomplish this step, analysts must work with users and other beneficiaries (e.g., their customers) to define or refine requirements.  Critical questions that the IT analyst must ask during this phase include 

· Why do you need this application?

· How will the added functionality help you accomplish your mission?

· How will the added functionality improve your day-to-day operations and use of resources?

As these questions are answered, you will be able to identify the performance gap that is to be addressed with the new functionality.

The project initiation and requirement documentation should describe gaps between current mission and strategy and future anticipated mission and strategy in terms of how overall efficiency and effectiveness will be improved.  Since most, if not all current processes are partially or fully automated, there will be a corresponding gap between how technology is currently deployed and future alternative options and strategies.  Project managers should assist users in developing a baseline measurement of current IT utilization and compare the baseline to the business goal/objective in order to identify the gap that exists.  This analysis defines the need for the investment and services as the basis for determining what success will look like - i.e., "success" is closure of the gap by “x” amount when the new IT solution is implemented.  This process defines "success" for major requirements.
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The performance parameter may be a new or enhanced operational capability, reduced costs or enhanced overall performance.

The baseline and gap concept discussed above and other performance measurement concepts discussed in this guide apply to all levels of IT investment regardless of established thresholds.  The baseline and gap should be included in whatever needs and requirements documents are mandated for the level of IT investment proposed.  The resources and effort devoted to performance measurement must be scaled to the IT investment measured.

Requirements and performance measures are inextricably linked.  A well-written requirement readily lends itself to performance measurement.  Because of the relationship between requirements and performance measures, much of what is written in the next step about performance measures applies as well to the development of requirements.  Ideally the requirements will incorporate the concepts described in the next step.  If not, then the performance measures developers’ job is more difficult and it may be necessary to iteratively return to the requirements to modify them.

Key stakeholders should be involved in determining what to measure and in setting the target performance levels.  Stakeholders include functional users and customers as well as the IT community.  Users should consider developing a standardized method for identifying mission priorities and strategies and linking them to requirements for new IT initiatives or large IT upgrades/changes.  Standardization will ensure that all stakeholders agree on the mission, goals, objectives and performance measures for the system.  If a proposed IT investment does not support accomplishment of higher-level goals and objectives, the value of the planned investment is therefore probably suspect. 

Business Case Example 1:

If you develop a proposal for a new procurement system, a selling point of the investment is that the new system enables procurement specialists to write and award contracts faster.  The organization benefits because need for inventory decreases and associated carrying costs, warehouse space, and personnel costs therefore decrease.  Funds saved can be redirected from procurement and inventory to new laboratory equipment and resources that would enable NIH to better accomplish its mission.  Quicker contract awards also lead to faster supply delivery times and, in the case of experimental supplies that are time sensitive, laboratory effectiveness could be enhanced.

Business Case Example 2:

If you develop a proposal for an automated hospital appointment system, a persuasive case could be made that faster medical service time provided to patients enables more patients to be seen and increases the speed with which protocols can be concluded.  If the cost of conducting medical protocols decrease, more protocols can be approved, which will lead to increased understanding of the processes underlying human health, disability, and disease.

	Step 1 Activity Summary

	1. Identify the mission, critical success factors, strategies and other parameters that will be impacted by the proposed new investment and the specific problem that will be solved or opportunity that will be gained if the investment is approved.  It is essential that you search for issues that will provide a compelling business case for your proposal in order to increase the likelihood that it will be approved.



	2. Identify related investments that also impact the mission area and determine the extent to which they are redundant or complementary to your proposed approach.  If appropriate, consider approaching your users to discuss the possibility of merging the initiatives or otherwise ensuring interoperability and compatibility so that problems do not later emerge that jeopardize your ability to achieve promised outcomes.



	3. Write down every strategic link you can make, even if the linkages are indirect.  The more benefits your can associate with your proposal, the stronger the business case will be.



	4. Save the results of this analysis for use in developing the final investment proposal business case.

	5.   Using information gathered above about the program mission and other discussions with users involving requirements, develop a statement describing the opportunity or benefit that will be the focus or emphasis of this IT initiative.  This information will constitute the OUTCOME that you will measure.

	6.   Using the gap analysis method, identify the current (baseline) capability that exists relative to the opportunity or benefit.  This will provide a starting point for the measurement process.


Step 3
Develop IT Performance Measures that Characterize Success
Completion of the preceding activities is essential in order to clearly understand the mission of programs that will use IT investments and the particular business gains that will be realized as a result of them.  This step involves more technical aspects of developing IT performance measures.  However, it should first be noted that developing performance measures is challenging, time-consuming work.  Formulation of effective outcome-oriented measures requires considerable expertise and original thinking, coordination and review with key stakeholders, assessment of the viability of the selected measures.  

Well-designed performance measures define parameters of success for the IT initiative.  The measures must pass a critical test as they are formulated.  Performance measures should be subjected to the following questions and affirmatively answered before being deployed:

· Is it useful for monitoring progress and evaluating degree of success?

· Is it focused on outcomes that stakeholders will clearly understand and appreciate?

· Is it practical – can we build a reliable baseline and cost-effectively collect performance data at periodic intervals?

· Can the performance measure be used to evaluate the strategy to determine how much risk exists in the project and whether the proposed IT investment will meet its performance targets and enable the organization to effectively and efficiently accomplish its goals and objectives?

The product of this step is agreement that the IT investment, by supporting the earlier identified improvements, will support organizational goals and objectives.

Select the Most Critical Requirements

Projects often have numerous requirements.  Therefore, requirements that have the greatest priority/impact must be identified in order to limit the number of measures and focus management attention on major investment issues.  The requirements selection process should involve input of key users and other stakeholders and should be limited to 3 to 5 major requirements.  

After requirements have been identified, several additional questions must be asked in order to proceed with performance measurement development.

	Performance Measurement Development Questions

	1. Select 3 to 5 major requirements (outcomes) for this IT initiative.

	2. Select performance indicators for each major requirement.

	3. How well will those outputs satisfy the major requirements?

	4. What additional steps must be taken to ensure that outputs actually produce the intended outcomes?

	5. How does this IT investment improve capabilities over the current method (manual or automated)?


Select the Performance Indicators

Once the requirements to be measured are identified, the next step is to decide how to determine when each requirement is met.  If the requirement is well written, this should be easy.  On the other hand, you may inherit a poorly written requirement.  If so, it will be necessary to work with other stakeholders to rewrite the requirement so it is capable of being measured. 

A performance indicator is a description of what is to be measured, including the metric to be used (see Types of Metrics table below), the scale (example: dollars, hours), formula to be applied (examples: percent of “a” compared to “b,” mean time between failures, annual cost of maintenance), and the conditions under which the measurement will be taken (examples: measurement taken only after system is operational for more than 12 hours, adjusted for constant dollars).

	Types of Metrics

	1. Conformance

	2. Efficiency

	3. Effectiveness

	4. Cost

	5. Reaction (customer satisfaction)


Because so many IT capabilities have indirect rather than direct outcomes, it may be difficult to measure some of the requirements that you have identified.  For example, it is difficult to measure the direct benefit of computer based training (CBT) systems and secure communications network.  In these cases, you must select “surrogate” performance measures that can be collected and mirror the actual outcome.  In the CBT case, a surrogate measure might be the percentage of staff achieving certifications through CBT with implications that certified staff are more desirable than non-certified staff because they have demonstrated initiative and are more proficient because of the training.  The secure communications network might be measured based on the number of messages passed or availability of the service, with implications that this traffic has a higher degree of confidence than traffic over non-secure communication networks.

Of the possible performance indicators, select one or more to report performance against each requirement.  One performance indicator may provide information about more than one requirement.  The objective is to select the fewest number of performance indicators that will provide adequate and complete information about progress.  The set of selected performance indicators should be usable, understandable, and simple.
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Figure 1  Each critical requirement is addressed by one or more performance indicators.  One performance indicator may serve multiple requirements.

Consider Cost and Feasibility

Collection and analysis of performance data has a cost.  The cost is acceptable if the benefit of the information received is worth more than the cost of the performance measurement.  Cost may be incurred in dollars or in the time and effort of the staff to collect and analyze the performance data.  If customers are involved in performance measurement, their time and convenience should be respected.  The effort of collecting performance data should not hinder accomplishment of primary missions.

Also consider whether the cost is largely confined to initial or up-front costs, or will occur throughout the IT life cycle.

For example, the cost of developing and populating a database may have a large initial cost impact, but diminish significantly for later maintenance.

Answers to the following questions will help to determine the cost of tracking a specific performance indicator.

	Calculate the Cost of Applying a Performance Indicator

	1. What data are required to calculate the performance measure?

	2. When and by whom are the data collected?

	3. What is the verification and validation strategy for the data collection?

	4. What is the method to ensure the quality of the information that is reported?


Management evaluates whether each performance indicator is feasible and should be included in the set.  There are no magic formulas to determine when a performance indicator is too costly to pursue.  Analysis and common sense are required to make this decision.

If a requirement cannot be associated with a feasible performance indicator, revisit the requirement. If a suitable indicator cannot be developed, the requirement may be unrealistic.  Consider rewriting the requirement in light of this new understanding of the issue.

When this step is complete, the selected number of performance indicators will be large enough to address all critical requirements yet will be small enough to manage easily.

Select the Performance Baseline and Target

Next, for each performance indicator, determine standards.  That is, where you are today (baseline), what the IT investment should accomplish (target), and by when.  Again, this may be an element of a well-written requirement, or the performance measure may add detail to a more generally stated requirement.

The baseline value is the start point for future change.  If there are performance measures currently in use, the data collected can provide the baseline.  Otherwise the manager will have to determine the baseline by a reasonable analysis method. 

	Baseline Sources

	1. Benchmarking of other agencies and private organizations

	2. Initial requirements

	3. Internal historical data from existing systems

	4. Imposed standards and requirements


The target value indicates what we expect to achieve.  It is the understanding reached among stakeholders during the acquisition process as to the quantifiable benefits of the new system.  If you consistently attain the target value, this defines success.

Standards need to be time phased.  The baseline is recorded as the start point for future measurement.  Targets may be plotted as a function over time, especially for IT investments that are being installed or upgraded or as environmental factors change.  However, incremental improvement is not necessarily success.  The targeted improvement from the baseline must be achieved within the designated time frame in order to be counted as a success.
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Figure 2
The Completed Performance Measure

The IT investment has an expected outcome(s) (or result(s)) that satisfy a requirement(s).  The result will be expressed in measurable terms relating to effectiveness, efficiency, customer satisfaction, etc.  At any point in the development process, you may determine that the requirements, objectives, goals, and even the mission of the IT investment will be enhanced through revision.  Such a revision should be taken through the appropriate approval process.  You then must review the entire set of measures to determine how the enhancements affect the measures and revise the measures accordingly.  This may occur several times throughout the development process.  The rigorous application of revisions is essential to the development of a meaningful set of measures. 

One example is improvement of number of air traffic incidents.  Currently US airports average 3-5 major incidents per week. Improvement is required, such that the average number of incidents decreases to less than 3 per week.  Time permitted to achieve that improvement is within 6 months of implementation of new air traffic control systems. 

A manageable number of performance measures are applied against the most critical requirements and goals.  Usually, the set of measures addresses both short and long-term requirements. 

For example, a short-term outcome would be a reduction in paperwork processed as the existing hard copy forms are thrown away and all incoming orders are placed on-line.  The long-term outcome would be the reduction in warehouse space utilized at each processing site for archived forms.  The records would all be on tape backup at one central organization-wide location. 

The outcomes of IT investments may not be visible until the IT investment has been operational for a period of time - perhaps years.

Results-based performance measures can be difficult to articulate and quantify.  However, outcome performance measures provide valuable information for senior management decision-making. 

Effective performance measures have these characteristics:

	Characteristics Of Effective Performance Measures

	1. Strategically relevant and facilitating

	· Are directed to factors that matter; that make a difference

	· Promote continuous and perpetual improvement

	· Focus on the customer

	· Are agreed to by the stakeholders

	2. Short, clear, and understandable

	· Are limited to those that make a significant difference

	3. Realistic

	· Are appropriate to the organizational level

	· Are capable of being measured (i.e., accurate and reliable data are available and capable of being gathered at reasonable cost)

	4. Have validity

	· Link to activity so a clear relationship exists between cause and effect

	· Focus more on managing resources and inputs, not simply costs

	· Are discarded when utility is lost or when new, more relevant measures are discovered


For example, the Environmental Protection Agency needed a way to have all employees certified to handle hazardous materials.  Performance requirements of the IT investment included a need for employees to access computer based training material at their own pace with training available 24 hours a day.  IT itself provided immediate feedback with automated record keeping while ensuring test security.  The IT enabled a consistent training process that resulted in approval of the training process and certification of all employees in the handling of hazardous materials mandated requirement. 

Another example is the Federal Aviation Administration’s personnel center performance requirement to reduce response time to customer request for records from 7 days to a turnaround of 2 days.  The Automated Records Management System (ARMS) enabled process changes that streamlined record management processes, substantially reduce labor costs and operating floor space, and significantly improved customer responsiveness and product quality.  Performance measures in all these areas permits key managers to document savings and improvements.

Performance measures focus on achievement.  A few, well chosen measures that emphasize the vital and critical success factors of the mission are better than many system-oriented output measures.  Questions that facilitate development of performance measures include:

	Developing Outcome-Oriented Measures

	1. What product will be produced, shared, or exchanged?

	2. Who will use the results?

	3. What decisions or actions will result from delivery of products from this system?


	Required Actions in this Step

	1. Establish and sustain consensus among all stakeholders on need, requirements and outcomes, over the life of the investment.

	2. Prioritize the requirements.

	3. Develop outcome performance measures for no more than the top six requirements.

	4. Select the right performance indicator(s) for each measure.

	5. Determine the cost of measurement for each measure.  Measure only if the benefits of measuring outweigh the cost.

	6. Determine performance standards for each measure.

	7. Establish a performance target for each indicator (if not already incorporated in the requirement or measure), stating both the numeric achievement required and the time frame in which to achieve it.


Step 3
Build Baselines and Collect Data

In prior steps you decided what data to collect - now you determine the details of how to collect that data. 

As in any endeavor, to make it happen, someone must be put in charge.  That person will organize and lead the team and take responsibility for implementation of the performance measurement process.  Keep in mind that the person who develops a performance measure is seldom the person who will actually implement the measure.

The first activity is to prepare a collection plan.  The collection plan should provide details on the following items.

	Collection Considerations

	1. Activities to be performed

	2. Resources to be consumed

	3. Target completion dates

	4. Who will make decisions

	5. Who will collect measures

	6. When to present results


The collection plan should answer the following questions for each performance measure.
	Measures Collection Checklist

	1. How is the measurement taken? 

	2. What constraints apply?

	3. Who measures?

	4. When (how often) are the measurements taken?

	5. Where are the measurement results sent?

	6. Where are the results stored and who is the keeper?

	7. What is the cost of data collection?

	8. Who provides the resources to collect data?


While costs should have been considered in the development of each performance measure, at this point the cost of the set of measures becomes more evident.  Excessively costly performance measures may cause a revisit to the previous step to find a different, less costly mix of performance measures to cover the IT investment. 

Ingenuity in collection can also reduce collection cost.  For example, in many situations a sampling will produce accurate enough results at far less cost than counting every occurrence.  Some results are automatically generated by the system and can be accessed through a standard report.

As a final thought, implementation is much easier if those who must collect the data are involved in the formulation of performance measures and of the collection plan.  The collectors will do a much better job if they believe the performance measures are valid and useful.  The collectors will also have insight regarding the best way to collect.  The collection plan should be published as an official document so that all participants know their responsibilities and can see their contributions.  Ongoing success is contingent upon the buy-in of key stakeholders.

	Required Actions for this Step

	1. Involve key stakeholders - especially those who will actually have to collect, analyze and report the performance data.

	2. Prepare and publish a performance data collection plan.


Step 4
Evaluate, Interpret, and Report Results

Performance measures are effective in monitoring the investment against promises and expected costs.  This evaluation enables adjustments and application of lessons learned.

Those who collect performance data compile and report it according to the collection plan that was constructed in the previous step.  The requiring activity is the key stakeholder responsible to evaluate the results, once an investment is fielded.
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Figure 4.1  Control Chart Example

	Evaluating the Variation Between Results and Promised Return

	1. Did return on investment exceed expectations?  By how much?

	2. Did investment fall short of expectations?  By how much?

	3. What were unexpected benefits or opportunities to the impact of the mission?

	4. What were unexpected negative impacts to the mission?


	Required Actions for this Step

	1. Gather performance data, analyze, and report as required.

	2. Understand the significance of the data.

	3. Compare outcomes to promised improvements.

	4. Adjust the investment (or goals) as needed.


Step 5
Review Process to Ensure That It Is Relevant and Useful

Performance measures provide feedback to managers.  This information allows informed decision making to influence the future.  If performance measures confirm that everything is on track, action may not be needed.

	Data Analysis Checklist

	1. Do the data appear valid? 

	2. How useful and timely were the data collected?

	3. If the data indicate variance from the target, why? 

	4. Is performance really bad? 

	5. Have we selected poor performance indicators? 

	6. Is the target realistic?

	7. If the data indicates targets are successfully reached or exceeded, does that match other perceptions of the situation?

	8. What adjustments can and should be made to the measures, data, or baseline?

	9. What actions or changes would improve performance?



Review Against Changing Strategic Plans and Functional Requirements
Strategic goals may change over time.  When they do, supporting requirements are subject to review, and subsequently, the measures that support them are also subject to review.

Modify IT Investment or IT Goals

A response to poor performance is to examine the IT investment with a view toward making it better.  Management must decide what to do; the performance measures provide some useful information to support those decisions.

Refine Performance Measures

Periodically, the performance measures should be reassessed for validity.  Appropriate times for the review are when initial requirements are revised, at each milestone in the life cycle, and at the time of annual reporting.

Consistency in application of performance measures is a virtue - until a performance measure is no longer useful.  Consider the following questions. 

	Are the Measures Still Valid?

	1. Have higher level mission, goals, objectives, and critical success factors changed? 

	2. Have this IT investment’s goals, objectives, and critical success factors changed?

	3. Are the threshold and any objective target levels appropriate in light of recent performance and changes in technology and requirements?

	4. Can success be defined by these performance measures?

	5. Can improvement in mission operations be defined by these performance measures?

	6. Can improvement in efficiency of operations be defined by these performance measures?

	7. Have more relevant measures been discovered?


	Are We Measuring the Right Things?

	Does the set of measures:

	1. Address improvements in performance of mission?

	· Evaluate to determine if the set of measures indicates improvements.

	2. Address improvement in performance of goals and objectives?

	3. Cover all objectives by at least one measure?

	4. Address the value-added contributions made by overall investment in information management and/or individual programs or applications?

	· Do the measures capture non-IT benefits?

	5. Capture the requirements of external and internal customers?

	· Don’t assume to know what the customer wants - ask.

	6. Address costs, benefits, savings, risks, or return on investment (ROI)?

	7. Emphasize the critical aspects of the business?

	· The few measures chosen should draw attention to the right concerns.


	Do We Have the Right Measures?

	Is the set of measures:

	1. Targeted to a clear outcome (results rather than inputs or outputs)?

	2. Linked to a specific and critical process in the organization?

	3. Understood at all levels that have to evaluate and use the measures?

	· Do the measures support effective management decisions?

	· Do the measures communicate achievements to internal and external stakeholders?

	· Are the measures consistent with individual motivations?

	4. Credible and possible to communicate effectively to internal and external stakeholders?

	5. Accurate, reliable, valid and verifiable?

	6. Built on data that are available at reasonable costs, appropriate and timely for the purpose?

	7. Able to show interim progress by using short-term measures?

	· Demonstrate progress.

	· Provide performance-motivating or performance-sustaining achievement factors.


	Are the Measures Used in the Right Way?

	Is the set of performance measures used:

	1. In strategic planning (for example, to identify baselines, gaps, goals, and strategic priorities)?

	2. To guide prioritization of program initiatives?

	3. In resource allocation decisions?

	4. In management of tasks, dollars, and personnel?

	5. To communicate results to stakeholders?



Iteration

This guide explains development of performance measures in a step by step sequential fashion.  In practice, the process contains lots of iteration. 

Revisiting and modifying the output of earlier steps is not a sign of failure.  Rather it is a natural way to apply lessons learned to improve the products of each step.  This chart shows some of the reasons for iteration.
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Figure 4.4

	Required Actions for this Step

	1. Periodically throughout the investment’s life cycle, review the IT investment’s performance measurement plan in light of:

	· Changing strategic goals

	· Poor (or better than expected) performance.

	2. Adjust indicators, measures, etc., as needed.


Section 5
Case Study: IT Performance Measures for a New Procurement System

The purpose of the example is to show the reader how the preceding principles can be applied to a real world situation.  The case study involves development and implementation of a Standard Procurement System (SPS) for a Federal government organization that has many capital assets and a high volume of procurement activity.

5.1
Case Study Context

Each organization within the federal agency evolved processes to meet individual mission needs.  To support those processes, approximately 76 unique automated information systems (AISs) were developed.  Most used proprietary architectures, were in need of technology refreshment both in terms of software and hardware, and were designed to satisfy a single procurement activity need.  One of the automated information systems, MOCAS, is also used by the finance division make contract payments.  The procurement and contract payment functional areas currently share data and must continue to do so.

The procurement functional area needs standard processes supported by standard shareable data, policies, procedures, and a standard automated procurement system with electronic commerce (EC) capability to replace the multitude of procurement AIS legacy systems and to automate non-automated procurement activities.

5.2
SPS Statement of Need

The following concise requirement statement is included in the project proposal: The mission need is to improve the speed and effectiveness of contract placement and contract administration functions, interact more effectively and efficiently with other agency activities and with industry, and improve visibility of contract deliverables while maintaining agency operational readiness with already reduced resources. 

Overall Investment Goal: Enhanced customer service through process improvements, elimination of paper work, and improved, automated tools for procurement system users.

Specific Goals:

I. Improved and standardized business processes

II. Consistency with the agency enterprise model

III. Shared data

IV. EC/contract administration

V. Electronic data interchange (EDI)

By gathering and recording available guidance, we have now completed the first part of step 1.

5.3
Develop Suggested Performance Measures

A contract placement and administration system that replaces existing AISs and is: “a” percent faster and “b” percent more effective at contract placement and administration; interacts “c” percent more effectively and “d” percent more efficiently with other agency activities and with industry; improves visibility of contract deliverables by “e” percent; and sustains readiness at present levels with already reduced resources.

The above paragraph defines the improvement expected from investment in SPS and therefore is the output of the first step. 

Note: The requirements quantify “how much” improvement is needed in each of the vital outcome factors it uses.  One cannot describe success in theoretical terms.  The performance measures complement the requirements by “pinning down” what the system must achieve in order to be successful.  If the numbers are chosen well, the key stakeholders can come to consensus and support that level of need.
5.4
Review SPS Requirements

The next required action, step 2, is to develop the measures, based on desired outcomes that will track and record the success in meeting the system requirement.  Each measure must be examined for several criteria.  First, although all may be valuable measures, all are not relevant to mission success.  Those that are not critical are omitted from this example.  Most of the non-critical measures evaluate the technical performance parameters of the IT system.  These are necessary for internal tracking of the IS functional area as measures of their success but are not needed here.  Some new measures had to be drafted to cover gaps.  (Note: Outcomes and measures have been modified for illustrative purposes.)

5.5
Selected SPS Requirements

Goal Categories:

I.
Improved and standardized business processes

Objectives:

A.
Facilitate the agency-wide integration of a standard, robust, procurement and contract payment computing environment through the implementation of standard processes.

Outcome: Improved workload management.

Measure: Cycle time from receipt of modification to final signature, reduced by “a”%.

B.
Standardize processes and AISs at all sites.

Outcome: Decreased training requirements and costs due to the standard user interface and commonality of the AISs among organizational units.

Measure: Ratio of training hours to total hours for affected employees, reduced by “b”% over “c” years. 

C.
Provide improved cross-functional processes and standardize data transfer related to shipment, delivery, inspection, acceptance, and payment.

Outcome: Decreased costs for acquisition of supplies and services resulting from decreased inventory requirements.

Measure: Inventory level reduced “d”% over “e” years.

D.
Provide surge capacity and capability to react promptly to operating surges.

Outcome: Sufficient processing power and storage capacity to permit system operation during surges without undue time-lags/delays to ensure system availability to users.

Measure: System will operate effectively and efficiently up to 125% of average daily workload.

II.
Consistency with the agency enterprise model

Objective:

A.
Accept and process standard and legacy data already populating the agency enterprise model.

Outcome: Acceptance and processing of standard or converted legacy data.

Measure: 100% acceptance and processing

III.
Shared data

Objective:

A.
Optimize, streamline, and integrate disparate procurement automated systems, subsystems, and databases.  Effective and consistent corporate decision-making and end user productivity through elimination of redundant data bases, data transmissions, and duplication of information must be facilitated.  An ability to obtain a corporate view of all procurement information must be available upon request, which is not possible today.

Outcome: Improved resource visibility and responsiveness to managers through shared data among the logistics, acquisition, and other organizational components.

Measure: Once discrete procurement data passes edit checks and is entered into the operational database, no further entry of the same data is required to perform an automated procurement process.  Single data entry must be achieved 100% of the time. 

Outcome: Elimination of interfaces.

Measure: “f” reduction in contract dollars spent translating data between systems using the shared data.

IV.
EC/contract administration

Objectives:

A.
Provide an automated environment where EC is the standard interface with industry.

Outcome: Eliminate labor-intensive processes, duplicate data entry, and paper handling tasks enabling procurement managers to focus on functional tasks requiring judgment and experience.

Measure: Time spent on functional tasks to total time at work, reduced by “f” percent.

B.
Facilitate the agency-wide integration of a standard, robust, procurement and contract payment computing environment through the implementation of EC. 

Outcome: More efficient processing of contract actions by automating administrative, clerical, and repetitive tasks while making EC the agency standard method for dealing with industry.

Measure: Full functionality.  Must support 100% of identified automated procurement functions.

C.
Provide on-line contractor past performance histories.

Outcome: More visibility and access to contract and contractor performance information.

Measure: Online historical information.  Information must be available on-line, “g” percent of the time.

V.
EDI

Objectives:

A.
Standardize data transfer related to shipment, delivery, inspection, acceptance and payment.

Outcome: Enhanced capture of up-to-date accurate information resulting in more efficient management of contracts, including the processing of financial and payment information.

Measure: Data accuracy.  Operational data must be accurate, relevant, and current 100% of the time.

Measure: EC/EDI.  A user-defined file generated by SPS must be 100% compliant with ANSI X12 3050 standards and future required implementation standards and conventions.

B.
Provide for improved data management and data integrity by electronic input of selected data to a logically shared data repository.  Standard data and data transmissions must be employed.  The capability to exchange data within the agency and with industry must be provided.

Outcome: Protection of data stored in the shared data warehouse (SDW).

Measure: Data integrity.  “Read only” data will not be altered by a routine user manipulation and changeable data reflects the most recent update by an authorized user 100% of the time.

Measure: Data currency.  Operational data must be current 100% of the time.

Measure: The data edits must identify and reject incorrectly entered data for all operational data 100% of the time.
5.6 Prioritize SPS Requirements

This example shows performance measures in support of fifteen requirements of the SPS—this is for illustration only, to show a greater number of examples.  In practice, you will only develop performance measures for up to six of the most important requirements to focus the performance measurement effort.

At this point the measures have been drafted and the stakeholders agree that the set is concise and complete, cost effective, reflective of the highest priority SPS requirements and that all measures have standards and targets. 
The example continues with step 3, implementation of performance measurement.  First, the stakeholders develop the data collection plan.  This plan may look like the following example:

	Activity
	Resources Required
	Completion Date
	Decision Maker
	Data Collector

	Collect hourly detail reports for system users
	“r” labor hours/quarter
	End of each quarter
	
	

	Develop reporting structure
	
	
	
	

	Produce system reports on 1) up-time, 2) authorization attempts, and 3) data integrity.
	“s” labor hours/month
	Automatic run at 2AM everyday, compile report monthly
	
	An IS employee


Step 4 entails compiling the data, performing analysis and formatting it for reporting.  Several measures are derived from the hourly detail reports. 

1. Hours that system operators spend in training each quarter, divided by total labor hours is presented in a report as the percentage of labor hours devoted to training and is charted, along with the baseline, on a graph to emphasize the change each quarter.

2. Hours spent on functional tasks is similarly compared to total labor hours and charted to show progress from the baseline to the target.

After several reporting periods have passed, review the measurement process, step 5.  This may be necessitated by a change in a strategic goal or by achievement or failure to achieve targets.  The stakeholders reassemble to review all of the measures.  One possible trigger is when all historical contractor data has been loaded and all new contracts are being written through SPS thereby ensuring the capture of all contractor data.  There would no longer be a need to spend resources to collect a measure that has been at 100% for “t” consecutive reporting periods.

Section 6

Summary of Essential Steps and Other Helpful Hints

Several important considerations need to be kept in mind when developing IT performance measures.

1. Need collaboration and consensus, organization-wide

2. Performance measurement takes time, knowledge (training), and money.

3. Keep in mind, this is a significant change in culture for many organizations

4. Performance measures must be evolutionary

5. Decentralize control

6. Multiple stake holders impede consensus (see 1)

7. Do not unduly constrain managers or users by administrative procedures and conflicting accountability requirements

8. Need to emphasize achieving results rather than spending money

9. External forces can influence outcomes and thus make performance immeasurable

10. Measures are "tools"

11. Measures must have validity and produce accurate and reliable data for analysis

You cannot completely insulate investment-level performance development, revision, and application from the political world around you.  Be aware that:

1. Key executives change, and that may signal changes in strategic goals.

2. Changing political funding priorities may change support for the program, or significantly change investment requirements.

3. Laws and regulations change.

4. Stakeholders change.

5. Organizations reorganize.

6. Activities and responsibilities may be contracted out.

The occurrence of one or more of these six changes makes it necessary to examine and revise, as necessary, the investment performance measures.

If an 80% solution is good enough and saves money, time, etc., adopt it.
Reuse rather than recreate measures, indicators and data whenever possible
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Appendix A - Guidance Documents

Chief Financial Officers Act (CFOA) of 1990 
The CFOA requires agencies to include performance measurement data in their annual financial statements.  (http://www.npr.gov/library/misc/cfo.html)
Government Performance and Results Act (GPRA) of 1993
The GPRA requires strategic planning and performance measurement in the executive branches of the government.  Purposes are to improve federal management, congressional decision-making, service delivery, program effectiveness, public accountability, and public confidence in government. The GPRA requires agencies to develop strategic plans by September 30, 1997, for implementation in fiscal year 1999.  The OMB has mandated that the plans cover six years and be updated at least every three years.  Stakeholders and customers will provide input into the strategic plans.  Beginning in fiscal year 1999, agencies will develop yearly performance plans and set performance goals based on their strategic plans.  Starting in March 2000, agencies will write annual performance reports, comparing actual performance to goals established in annual performance plans.  (http://www.os.dhhs.gov/progorg/io/gpra.htm)

OMB Circular A-11, Part 2:  Preparation and Submission Of Strategic Plans
This circular provides executive guidance for preparing and submitting agency strategic and performance plans as required by GPRA. (http://www.whitehouse.gov/WH/EOP/OMB/html/circulars/a011/toc97.html)

Federal Acquisition Streamlining Act (FASA) of 1994
The FASA contains specific requirements for federal agencies to “define the cost, performance, and schedule goals for major acquisition programs” and to monitor and report annually on the degree to which these goals are being met.  Agencies must assess whether acquisition programs are achieving 90 percent of cost, performance, and schedule goals and, if not, determine whether to continue the program.  (http://thomas.loc.gov/cgi-bin/query/z?c103:S.1587.ENR:)

Paperwork Reduction Act of 1995 (PRA 95)
The PRA 95 intends to improve the quality and use of federal information; to minimize the cost to the federal Government of the creation, collection, maintenance, use, dissemination, and disposition of information; and to ensure that information technology is acquired, used, and managed to improve performance of federal agency missions. 


Per PRA 95, agencies must:

· Develop and maintain a strategic information resources management plan that shall describe how information resources management activities help accomplish agency missions

· Develop and maintain an ongoing process to: 

1. ensure that information resources management operations and decisions are integrated with organizational planning, budget, financial management, human resources management, and program decisions; 

2. in cooperation with the agency Chief Financial Officer (or comparable official), develop a full and accurate accounting of information technology expenditures, related expenses, and results; and

3. establish goals for improving information resources management's contribution to program productivity, efficiency, and effectiveness, methods for measuring progress towards those goals, and clear roles and responsibilities for achieving those goals.

 (http://policywork.gov/org/main/mi/LIBRARY/pra.htm)

OMB Circular A-130:  Management of Federal Information Resources
This circular provides executive guidance on the management of federal IM/IT resources in compliance with PRA 95.  Specific requirements include strategic IM/IT planning tying IT investments to agency mission accomplishment and cost/benefit analysis of IT systems throughout the system life-cycle. (http://www.whitehouse.gov/WH/EOP/OMB/html/circulars/a130/a130.html)

Clinger-Cohen Act (formerly known as Information Technology Management Reform Act (ITMRA)) of 1996
The Clinger-Cohen Act directs that investments in IT support the mission, long term goals and objectives, and annual performance plan of the department.  It mandates that the Secretary of Defense implement performance measurement for all DoD IT programs, projects, and acquisitions.  (http://www.dtic.mil/dodim/cohen.html)

OMB Circular A-11, Part 3:  Planning, Budgeting, and Acquisition of Fixed Assets
This circular provides executive guidance on planning , budgeting, and acquisition of fixed assets, specifically IT and NSS-IT, in accordance with GPRA and Clinger-Cohen Act.  It requires agencies to identify baseline goals for cost, schedule, and performance for all proposed and ongoing acquisitions, and provides guidance on reporting compliance with these goals to OMB. (http://www.whitehouse.gov/WH/EOP/OMB/html/circulars)

Executive Order 13011, Federal Information Technology
This order implements the provisions of Clinger-Cohen Act in the executive branch.  Besides the specific provisions of Clinger-Cohen Act, the order establishes the Federal CIO Council; creates the Government Information Technology Services Board and the Information Technology Resources Board; and provides additional guidance on the roles of agency CIOs and the use of performance measurement in evaluating IT investments. (http://www.npr.gov/library/direct/orders/27aa.html)

Executive Office of the President, Evaluating Information Technology Investments - A Practical Guide (OMB Information Technology Investment Guide), November 1995. 
Provides an analytical framework for linking IT investment decisions to strategic objectives and business plans in the federal organizations. (http://www.whitehouse.gov/WH/EOP/OMB/infotech/infotech.html)

GAO, Executive Guide: Effectively Implementing the Government Performance and Results Act, (GAO/GGD-96-118), June 1996
Identifies key steps needed to implement GPRA, along with key steps that agencies need to take toward its implementation.  (http://www/gao/gov/special.pubs/gpra.htm
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Appendix C - Definitions

Balanced Scorecard

An approach to gauging the performance of an organization, project, or system that takes into account measures from four perspectives: strategic; customer satisfaction; internal business value; and innovation and learning.  (Robert S. Norton and David P. Kaplan, The Balanced Scorecard)

Baseline

A quantifiable point at which an effort began, and from which change can be measured and documented.  (NAPA) 

Note: There are specifically designated baselines.  Examples:

System baseline - defined configuration of a system for which changes are under strict configuration management control.  This includes development, test, fielded and operational baselines.

Financial baseline - existing costs of a system with which future cost and performance are compared.

Benchmark

Comparative standard for evaluating accomplishments. (DOT Performance Measurement Guide)

Benchmarking

A systematic process for evaluating and comparing services, products, and work processes in order to facilitate improvement or strategic advantage.  (NAPA)

Business Case

An analysis of the cost, benefit, and risk expected as the result of implementing a possible course of action.  See also functional economic analysis.  (ANDRULIS)

Business Process Reengineering

A structured approach by all or part of an enterprise to improve the value of its products and services while reducing resource requirements. (DoD)

Capital Planning

An integrated management process which provides for continuous identification, selection, control, life-cycle management and evaluation of IT investments with a focus on mission objectives.  (Clinger-Cohen Act of 1996)

Chief Financial Officer

Responsible to the head of the agency regarding financial management matters to include accounting, budgeting, and financial planning.  Oversees all financial management activities relating to the programs and operations of the agency.  Is lead for submitting the Strategic Plan and Performance Plan.  (Chief Financial Officers Act of 1990, Government Performance and Results Act of 1993)

Chief Information Officer (CIO)

Responsible to the head of the agency regarding acquisition of information technology; management of information resources and establishes a Capital Investment Plan for information technology.  (Clinger-Cohen Act 1996)

Criterion [plural = criteria]

A standard on which a judgment or decision may be based. (Webster)

Customers

People or organizations who receive and use the projects and services of a program or are acted upon by the output of a program. (DOT Performance Measurement Guide)

DoD CIO Council

The principal DoD forum to advise the Secretary and Deputy Secretary of Defense on the full range of matters pertaining to IT; to exchange pertinent information and discuss issues regarding DoD IT and IT management; and to coordinate implementation of activities under the Clinger-Cohen Act within the DoD. (Charter, DoD CIO Council)

Economic Analysis

A systematic method of making resource allocation decisions by stating the objective of an analysis, clarifying assumptions, proposing alternatives, comparing costs and benefits of alternatives, conducting risk or sensitivity analysis, and recommending an alternative.  (Proposed; basically from AFI 65-501 and AFMAN 65-506.

Effectiveness

An assessment of the qualitative [and possibly quantitative] level of achievement of program goals and the intended results, as defined in strategic plans and in legislation.  (NAPA)

Effectiveness is doing the RIGHT things (to produce) achievement of missions and goals, customer satisfaction, and (high) quality of work.  (DoD Guide for Managing IT as an Investment and Measuring Performance)

Efficiency

Measure of the relative amount of resources used in performing a given unit of work.  Sometimes characterized as doing things right.  Can involve unit costing, work measurement (standard time for a task), labor productivity (ratio of outputs to labor inputs), and cycle time.  (NAPA)

Efficiency is doing things by employing the BEST use of available resources (to impact favorably) quality of work, cost of work, and timeliness of delivery (schedule). (DoD Guide for Managing IT as and Investment and Measuring Performance)

Functional Economic Analysis

The principle document in a decision package that evaluates actions proposed to achieve functional objectives.  This includes the selection of migration systems, the implementation of process changes, and (where appropriate) the justification for data and information system changes needed to support proposed process improvement changes.  (DoDD 8000.1, ASD(C3I))

Goal/goal statement

Quantified plan or specification value for an indicator (sometimes in conjunction with a time frame).(Department of the Treasury Performance Measurement Guide, November 1993)

Indicator

Expression of what is/will be measured; i.e., a count of inputs and/or outputs or the formula showing a ration. (DOT Performance Measurement Guide)
Indirect Indicator

An indirect  performance measure.  Usually a measure of an outcome or downstream effect where the direct output result cannot easily be measured.  An example might be the number of hospital admittances for drug overdoses as an indicator of drug enforcement seizure effectiveness.  Typically a group of indirect indicators are required to form an understanding of output performance. (DOT Performance Measurement Guide)

Information Resources

Information and related resources, such as personnel, equipment, funds, and information technology.  (Paperwork Reduction Act of 1995)

Information Resources Management (IRM)

The process of managing information resources to accomplish agency missions and to improve agency performance, including the reduction of information collection burdens on the public.  (Paperwork Reduction Act of 1995)

IRM Strategic Plan

Plan stating comprehensively the mission statement and the major IRM functions of the agency.  Specifically the outcome-related goals and objectives of the IRM operations of the agency and a description of how the goals and objectives are to be achieved.  (Title 5, US Code Section, 306)

Information System (IS)

The organized collection, processing, transmission, and dissemination of information, in accordance with defined procedures, whether automated or manual. (NAPA) [Also see Automated Information System]

Information Technology (IT)

Any equipment or interconnected system or subsystem that is used in the automatic acquisition, storage, manipulation, management, movement, control, display, switching, interchange, transmission, or reception of data or information by an agency.  (Clinger-Cohen Act 1996)

The hardware or software used to produce information, regardless of the technology involved.  (NAPA)

Information Technology Investment

IT that meets defined criteria for strategic or mission impact, cost, risk, external interest (i.e., OMB, Congress) or cross-cutting potential.  The expected result of committing resources for IT are future benefits or advantages.  (IPT)

Note: The “defined criteria” were not yet promulgated when this guide was published.  The criteria may categorize IT by levels.

Information Technology Investment Performance Measurement

An assessment of how effectively and efficiently IT helps to achieve an organization's mission and goals—stated as measurable outcome. 

Input measure

A measure of the level of resources in funds, time, or staff used to carry out a program.  (NAPA)

IT Capital Planning and Investment

A process for analyzing, tracking and evaluating the risk and results of all major investments for information systems over the life cycle of the system.  (National Defense Authorization Act of 1996, Section 4122)

IT Performance Measurement

The assessment of effectiveness and efficiency of IT in support of the achievement of an organization’s missions, goals, and quantitative objectives through the application of outcome-based, measurable, and quantifiable criteria, compared against an established baseline, to activities, operations, and processes.  (DoD Guide for Managing IT as an Investment and Measuring Performance, 10 Feb 97)

IT Investment

IT that meets defined criteria for strategic or mission impact, cost, risk, external interest (i.e., OMB, Congress) or cross-cutting.  The expected result of committing resources for IT are future benefits or advantages.  (IPT)

IT Investment Portfolio

The list of IT investments made or proposed by an organization. (ANDRULIS)

Investment

The outlay of money usually for income or profit; also the sum invested or the property purchased. (Webster)  See also the terms IT Investment and IT Capital Planning and Investment
Management Controls

The organization, policies, and procedures used by agencies to make sure that programs achieve their intended results; resources are used consistently with agency mission; program resources are protected from waste; laws and regulations are followed; and reliable information is obtained, maintained, reported, and used for decision making.  (NAPA)

Mission Performance

The degree of accomplishment of program or agency goals and desired results.  (author unknown)

Objective

Something toward which effort is directed: an aim, goal, or end of action.  (Webster)

Outcome

The resulting effect of the use or application of an output.  (Department of Treasury Performance Measurement Guide, November 1993) 

Outcome Measure

An assessment of the results of a program activity compared to its intended purpose. (Government Performance and Results Act of 1993)

A standard for assessing the actual results, effects, or impacts achieved by a program, as compared to its intended purpose. (NAPA)

Output

Units of products (including services) of an activity. (Department of Treasury Performance Measurement Guide, November 1993)

Output Measure

The tabulation, calculation, or recording of activity or effort and can be expressed in quantitative or qualitative manner.  (GPRA 1993)

A standard for assessing the level of activity involved in the provision of goods or services. (NAPA)

Performance Goal

A target level of performance expressed as a tangible, measurable objective, against which actual achievement can be compared, including a goal expressed as a quantitative standard, value, or rate.  (Government Performance and Results Act of 1993)

(Performance Goal or target)

A desired endpoint or purpose of an operation or activity. (NAPA)

Performance Indicator

A particular value or characteristic used to measure output or outcome.  (Government Performance and Results Act of 1993)

Performance Measure

A standard by which to gauge an operation or activity. (NAPA)

Performance Measurement 

The application of a measure or a set of measures to the decision-making and/or operations of an organization to assess achievement of mission goals and priorities. (NAPA)  See also the term Information Technology Investment Performance Measurement
Performance Plan

A plan to establish performance goals and define the level of performance to be achieved; expressed in objective, quantifiable, and measurable form.  (Adapted from GPRA of 1993)

Program Activity

A specific activity or project as listed in the program and financing schedules of the annual budget of the United States Government.  (Government Performance and Results Act of 1993)

Program Evaluation 

An assessment, through objective measurement and systematic analysis, of the manner and extent to which federal programs achieve intended objectives.  (Government Performance and Results Act of 1993)

Program Performance Reports

Each program performance report shall set forth the performance indicators established in the agency performance plan under section 1115, along with the actual program performance achieved compared with the performance goals expressed in the plan for that.  (Government Performance and Results Act of 1993)

Requiring Activity

An activity that does one or more of the following: identifies the need for an IT investment, initiates an IT investment, or uses an IT investment once fielded.

Stakeholders

Individuals and groups with an interest in a program or organization and its performance.  Stakeholders typically include a broad range of individuals such as elected and appointed officials, senior managers, staff, customer or users, and the general public. (NAPA)

Strategic Plan

A plan is a detailed formulation of a program of action.  (Webster)  The GPRA requires agencies to develop strategic plans that cover a period of at least 5 years and include the agency's mission statement; identify the agency's long-term strategic goals; and describe how the agency intends to achieve those goals through its activities and through its human, capital, information, and other resources.  Under GPRA, agency strategic plans are the starting point for agencies to set annual goals for programs and to measure the performance of the programs in achieving those goals. (Derived from GPRA)

Appendix D – IT Performance Measure Examples

A. From the GSA guide, Performance-Based Management: Eight Steps to Develop and Use Information Technology Performance Measures Effectively, Appendix B: Agency Measures.

Defense Finance and Accounting Service (DFAS) example: Implement DFAS Operating Locations

· Goal: Reduce DFAS operating costs by providing a standardized technical architecture which facilitates the consolidation of finance and accounting operations.

· Measure: Reduce number of DFAS operational sites from over 300 to 21 locations aligned under the 5 DFAS processing centers.  This measure will involve the implementation of the required technical architecture and network to support the scheduled consolidation and opening of designated operating locations.  [Note: this measure could be improved with time phased targets: 1998 - 250 operational sites; 1999 - 175 operational sites, etc.]

· Strategy: The PM will ensure implementation of cost effective technical solutions that will meet DFAS consolidation requirements.  Monitor the implementation schedule for the designated operating locations and ensure technical architecture is in place prior to scheduled opening of operating locations.  An evaluation and cost assessment will be conducted for each operating location six months after opening to determine if technical requirements and goals were met.  Results of the multiple operating location evaluations will be consolidated in a single annual report.  The evaluation will include an assessment of the degree of the consistency, compatibility, and interoperability of all system components and work flow applications.

B. From the Office of IT, Office of Governmentwide Policy, General Accounting Office:

· http://www.itpolicy.gsa.gov/mku/pathways/samp-it.htm.

(Note: This site contains several useful samples from government agencies.  Samples may change over time.  Be aware that some samples may deviate from strictly measuring outcome of IT investments and may instead measure inputs and outputs.)
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� Government Performance and Results Act (GPRA or Results Act) of 1993


� Information Technology Management Reform Act (ITMRA or Clinger-Cohen Act) of 1996


� General Services Administration, Performance Based Management, 31.


� National Academy of Public Administration, Information Management Performance Measures, (1996), 15.
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Figure 4.1 Performance Measurement Cycle
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