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Foreword

ISBSG (the International Software Benchmarking Standards Group) is a not for profit organisation, made up from member organisations.  These member organisations are the various national software measurement organisations including:

· Australian Software Metrics Association – Software Quality Association (ASMA-SQA) 
· Chinese Software Benchmarking Standards Group (CSBSG)

· Deutschsprachige Anwendergruppe fuer Software-Metrik und Aufwandschatzung  (DASMA)

· Finnish Software Measurement Association (FiSMA)

· Gruppo  Utenti Function Point Italia - Italian Software Metrics Association (GUFPI – ISMA)

· International Function Point Users Group (IFPUG)

· Japanese Function Point Users Group (JFPUG)

· Korean Software Measurement Association (KOSMA)

· National Association of Software and Service Companies (NASSCOM - India)

· Netherlands Software Metrics Users Association (NESMA)

· UK Software Metrics Association (UKSMA)

	

	
	

	Introduction

	

	
	Since the Benchmarking Process is a specific instance of a measurement process then this process described is a tailoring of the ISO/IEC Standard 15939 Measurement Process.  It has therefore adopted the structure and major activities described within ISO/IEC 15939: adapted to the specific needs of a benchmarking process.

	
	The Benchmarking of software and software related activities could take one of several forms:

· External Benchmarking - The process of continuously comparing and measuring an organisation with business leaders anywhere in the world to gain information to help the organisation take action to improve its performance

· Peer group benchmarks may also be used within an organisation to allow comparisons between divisions or sites within that organisation

· Periodic) or Internal Benchmarking is the process of determining a metric baseline for an organisational or functional unit of the purposes of comparison.
Continual improvement requires change within the organisation.  Evaluation of change requires benchmarking of performance and comparison.  A benchmark can be used as the vehicle for the performance benchmark and comparison, as well as to provide the impetus to initiate a process improvement initiative.   Benchmarks should lead to action, and not be employed purely to accumulate information.  Benchmarks should have a clearly defined purpose. 

This Benchmarking Standard defines a software benchmark process applicable to all software-related engineering and management disciplines.  The process is described through a model that defines the activities of the benchmark process, which are required to adequately specify what information is required, how the measures and analysis results are to be applied, and how to determine if the analysis results are valid.  The software benchmark process is flexible, tailorable, and adaptable to address the needs of different users.  



	
	Benchmarking can be regarded as a special application of software measurement, in that a benchmark requires some measurement of some aspect(s) of performance.  Benchmarking extends the needs of measurement by the requirement to perform comparisons against some repository, either internal or external.   For these reasons the ISO standard 15939:2007 has been utilised in the derivation of this ISBSG standard.

	
	The ISBSG group has developed the first version of the document specifically for the needs of the ISBSG community.  The longer-term strategy is to refine the document to a generic framework standard via contribution from the wider community (eg. Benchmarking companies).  It is anticipated that the final document may become the basis of a future ISO standard.

This benchmarking standard is applicable to benchmarking any aspect of Information Technology, however in order to assist in understanding we have provided informative guidance on how to use this standard to benchmark software development productivity using Functional Size Measurement as the product measure.

	1. Purpose

	
	This Benchmarking Standard identifies the required activities and tasks that are necessary to successfully identify, define, select, apply, and improve benchmarking for IT Service Management. It also provides standard definitions for benchmarking terms  within the IT industry.

This Benchmarking Standard is intended to provide guidance to organizations  about issues and considerations for data selection and comparison in IT benchmarking. It will also assist them in being able to interpret the output from a benchmark. 

This Benchmarking Standard does not provide an exhaustive catalogue of all possible benchmark types, nor does it provide a recommended set of benchmarks for IT service management It provides a generic framework  to define the most suitable set of benchmark requirements that address specific information needs.



	2. Scope…. NOT SURE ABOUT THIS SECTION…
	This Benchmarking Standard is intended to be used by software suppliers and acquirers.  Software suppliers include personnel performing management, technical, and quality management functions in software development, maintenance, integration, and product support organisations.  Software acquirers include personnel performing management, technical, and quality management functions in software procurement and user organisations. 

The following are examples of how this Benchmarking Standard can be used:

By a supplier to implement a benchmarking process to address specific project or organisational information requirements. 

By an acquirer (or third-party agents) for evaluating the performance of the supplier’s processes and services in the context of a contract to supply software or software related services

By an organisation to be used internally to answer specific information needs.



	1.1 Tailoring This Standard…. NOT SURE THIS SHOULD BE HERE….
	This ISBSG Standard contains a set of activities and tasks that result in a benchmarking process that meets the specific needs of software organisations and projects.  The tailoring process consists of modifying the non-normative descriptions of the tasks to achieve the purpose of the benchmarking process and to produce the required outcomes in a specific organisational context.  The purpose and outcomes specified for the benchmarking process in this Standard must all be satisfied, and all the normative descriptions of the tasks must be satisfied.  New activities and tasks not defined in this Benchmarking Standard may be added as part of tailoring.

Throughout this Standard, “shall” is used to express a provision that is binding on the party that is applying this International Standard, “should” to express a recommendation among other possibilities, and “may” to indicate a course of action permissible within the limits of the Standard.



	
	

	
	

	1.2 Conformance
	Conformance to this Standard is defined as satisfying the purpose all the normative clauses within the tasks in clause 4.  Any organisation imposing this Standard as a condition of trade is responsible for specifying and making public all task-specific criteria to be imposed in conjunction with this Standard.

	1.3 Limitations
	This Benchmarking Standard does not assume or prescribe an organisational model for benchmarking.  The user of this Standard should decide, for example, whether a separate benchmark function is necessary within the organisation, whether the benchmark function should be integrated within an existing function such as software metrics or software quality.  Or as in many organisations where a benchmark process is regularly invoked eg. annually or biannually, then it may be more economic to rely upon an external data collection and or benchmark agency.

This Standard is not intended to prescribe the name, format, or explicit content of the documentation to be produced from the benchmarking process.  The Standard does not imply that documents be packaged, or combined in some fashion.  These decisions are left to the user of the Standard.

The benchmarking process should be appropriately integrated with the organisational quality system. All aspects of internal audits and non-conformance reporting will not be explicitly covered in this International Standard, as they are assumed to be in the domain of the quality system.

This Standard is not intended to conflict with any organisational policies, standards, or procedures that are already in place.  However, any conflict needs to be resolved and any overriding conditions and situations need to be cited in writing as exceptions to the application of the International Standard.



	2. Definitions

	
	This standard uses many of the terms used in software measurement in general, only those terms associated with benchmarking have been defined here.  The reader is referred to the ISO standard 15939for definitions of measurement terms. 

	2.1 Benchmark (noun)

	
	A value of some measure or derived measure, which is indicative of the relationship between an organisational attribute and the values of that attribute maintained in a benchmarking repository.

	2.2 Benchmark (verb)

	
	Carrying out the set of processes undertaken to establish the relative value of some organisational attribute with respect to the data repository to be used for comparison purposes.

	2.3 Benchmark Analyst

	
	An individual or organisation that is responsible for the planning, performance, evaluation, and improvement of benchmark.

	2.4 Benchmark Experience Base

	
	A data store that contains the evaluation of the information products and the benchmark process as well as any lessons learned during benchmark and analysis.

	2.5 Benchmark Librarian

	
	An individual or organisation that is responsible for managing the benchmark data store(s).

	2.6 Benchmark Method

	
	A logical sequence of operations, described generically, used in quantifying an attribute with respect to a specified scale (based on the definition in [International Vocabulary of Basic and General Terms in Metrology, 1993]).

	2.7 Benchmark Procedure

	
	A set of operations, described specifically, used in the performance of a particular benchmark according to a given method [International Vocabulary of Basic and General Terms in Metrology, 1993].

	2.8 Benchmark Process

	
	The process for identifying, defining, selecting, applying, and improving software benchmark within an overall project or organisational benchmark structure.

	2.9 Benchmark Process Owner

	
	An individual or organisation responsible for the benchmark process

	2.10 Benchmark User

	
	An individual or organisation that uses the information products.

	
	

	2.11 Performance

	
	A derived measure, which gives an indication of some attribute associated with how well, how quickly or how efficiently a product performs or a process is carried out.  Typical performance attributes of a product may be quality, where a typical process attribute might be productivity.

	2.12 Repository 

	
	An organised and persistent collection of multiple data sets that allows for its retrieval.  And which is designated for use as the source of comparative measures for the purpose of benchmarking.

	2.13 Stakeholder
	

	
	An individual or organisation that sponsors benchmarking, provides data, is a user of the benchmark results or otherwise participates in the benchmarking process.

	2.14 Type of Benchmark method

	
	The type of benchmark method depends on the nature of the operations used to quantify an attribute.  Two types may be distinguished:

· qualitative – quantification involving human judgement or comparison.  An example would be rating some aspect in line with a model.  Whilst often expressed numerically these will be ordinal measures arrived at by subjective judgement.

· quantitative –  based on numerical rules,  May be subjected to arithmetic processes

	2.15 External Benchmarking

	
	The process of continuously comparing and measuring organizational units within an organisation with business leaders anywhere in the world to gain information to help the organisation take action to improve its performance

Note: External benchmarks are benchmarks where comparison is drawn between an organisation or part of an organisation and either industry average performances, or with competitor organisations within the same industry.  These types of benchmark may be conducted for a variety of reasons. For example, to answer the following questions:

How does the organisation compare to industry ‘standards’?

Are we more or less effective in comparison to our competitors?



	
	Are our processes effective or do we need to launch an improvement initiative?

Can we reduce the costs of maintaining our existing portfolio and still provide a sufficient service?

Is the outsource contract achieving the service level agreed in the contract?

Are we getting value for money internally or from our suppliers?

What is the likely ROI if we undertake a process improvement project?



	2.16 Internal Benchmarking

	
	The process of determining a metric baseline for an organisational or functional unit for the purposes of comparison.

Note: Internal benchmarks may be conducted for a variety of reasons, it is important to be clear as to the reason for the conduct of the benchmark as this will be a major factor in the determination of the type of benchmark to be undertaken.  Questions, which may be addressed by an internal benchmark, are:

Is our process improvement initiative proving effective? (baselining)

Is the outsource contract meeting the levels agreed in the contract? 

Are all the divisions and sites in our organisation performing at the same level?

Has the introduction of a new technology achieved the benefits expected?

What evidence is there to support the estimates that we are using?



	3. Application of this International Standard

	This clause presents an overview of the software benchmark process.  The objective is to orient the users of this Benchmarking Standard so that they can apply it properly within context.

	

	3.1 Purpose and Outcomes of the software benchmarking process

	
	

	
	The purpose of the software benchmarking process defined in this Standard is to collect, analyse, and report data relating to the products developed and processes implemented within the organisational unit, to support effective management of the processes, and to objectively demonstrate the comparative performance of these processes.  

As a result of successful implementation of the benchmarking process organisational commitment for benchmarking will be established and sustained;

the information objectives of technical and management processes will be identified;

an appropriate set of questions, driven by the information needs will be identified and/or developed;

benchmark scope will be identified;

the required performance data will be identified;

the required performance data will be measured, stored, and presented in a form suitable for the benchmark

the benchmark outcomes will be used to support decisions and provide an objective basis for communication; 

benchmark activities will be planned;

opportunities for process improvements will be identified and communicated to the relevant process owner. 

the benchmark process and measures will be evaluated.

The performance measures defined and utilised during the benchmark process should be integrated with the organisations existing measurement process, which should comply with ISO/IEC 15939:2002.

Note : The purposes for doing the comparison may be for:

· Comparing other divisions or sites within your organisation

· Comparison with your closest competitors

· Comparable benchmarking against industry performance averages

· Year-on-year comparisons of the organisations performance for process improvements

· Obtaining performance measures from completed projects for input into project estimates



	3.2 Overview of this Standard

	
	This Benchmarking Standard defines the activities and tasks necessary to implement a benchmarking process. An activity is a set of related tasks that contributes towards achieving the purpose and outcomes of the benchmarking process (see clause 4.1). A task is a well-defined segment of work.  Each activity is comprised of one or more normative tasks.  This Standard does not specify the details of how to perform the tasks included in the activities. 

The activities of the benchmarking process consist of activities that are illustrated in the process model in Figure 1. The activities are sequenced in an iterative cycle allowing for continuous feedback and improvement of the benchmark process. The process model in Figure 1 is based upon the Measurement process in ISO/IEC 15939-1:2001. Within the activities, the tasks are in practice also iterative.

Three activities are considered to be the Core Benchmark Process: Plan the Benchmark Process, Perform the Benchmark Process and Evaluate and present the benchmark results.  These activities mainly address the concerns of the benchmark user.  The other activities provide a foundation for the Core Benchmark Process, and provide feedback to help sustain benchmark commitment, and Evaluate Benchmark Results.  Benchmarks should be evaluated in terms of the added value they provide for the organisation, and only deployed where the benefit can be identified. These latter two activities address the concerns of the benchmark process owner.

Figure 1 shows that the Core Benchmark Process is driven by the information needs of the organisation.  For each information need, the Core Benchmark Process produces an information product that satisfies the information need.   The information product is presented to the organisation as a basis for decision-making.  

The link between benchmarks and an information need is described as the benchmark information model in Annex A and illustrated with examples.  

The process defined in this Benchmarking Standard includes an evaluation activity (as shown in Figure 1).  The intent is to emphasize that evaluation and feedback are an essential component of the benchmark process, and should lead to improvements of the benchmark process.  Evaluation can be simple, and performed in an ad-hoc manner (when capability is low), or it can be quantitative with sophisticated statistical techniques to evaluate the quality of the benchmark process and its outputs (when capability is high).



	
	

	
	At the centre of the cycle is the “benchmark experience base” This is intended to capture information needs from past iterations of the cycle, previous evaluations of information products, and evaluations of previous iterations of the benchmark process. This would include the measures that have been found to be useful in the organisational unit.  

The cycle also includes a benchmark repository, this may be incorporated in the benchmark experience base or may be maintained externally, often, by external organisations, which provide access to their proprietary benchmark repository and analysis. 

 No assumptions are made about the nature or technology of the “benchmark repository”, or the benchmark experience base only that it be a persistent storage.

Information products stored in the “benchmark experience base” are expected to be reused in future iterations of the benchmark process.

Since the process model is cyclical, subsequent iterations may only update benchmark products and practices. This Standard does not imply that benchmark products and practices need to be developed and implemented for each instantiation of the process.  The wording used in this International Standard adopts the convention that one is implementing the benchmark process for the first time (ie, the first instantiation).  During subsequent instantiations, this wording should be interpreted as updating or changing documentation and current practices.

The typical functional roles mentioned in this Standard are: stakeholder, sponsor, benchmark user, benchmark analyst, benchmark librarian, data provider, and benchmark process owner.  These are defined in the “Definitions” section of this International Standard.  

A number of work products are produced during the performance of the benchmark process.  The work products are described in Annex B, and mapped to the tasks that produce them.

	
	

	3.3 Overview of this Standard

	In this international standard, clauses N.n denote an activity and N.n.n a task within an activity.  Non normative text is italicized.  In addition informative notes are headed Note:.
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	4. Description of the Activities

	In implementing a benchmark process in line with this International Standard, the organisational unit shall perform the activities described below.  The “Requirements for Benchmark” from the Technical and Management processes trigger the benchmark process.

Note: Benchmarking is an imprecise tool as it is not possible to find directly comparable:

· Organisations

· Contracts

· Years

Clients, suppliers and benchmarker should understand benchmarking limitations to ensure the process scope is designed to provide the most comparable benchmark data possible, and that the method and underlying assumptions are transparent and auditable.

As technology changes the original benchmark measurements may no longer provide suitable comparisons and there may be a need to re establish the baseline measurements or the comparison group against which he benchmark is being conducted.   It may even be necessary to reconsider the terms of an outsourcing contract as new technologies may render older agreements unfair to one side or the other.

Over time the ‘normal’ balance of project types undertaken may alter significantly with results similar to those described for changing technologies.

Effective benchmarking begins at the contract stage.

Due to a ‘lag time’ factor benchmark results can be anywhere from six months to a year old.



	

	4.1 Establish and sustain benchmark commitment

	

	
	This activity consists of the following tasks:

· Accept the requirements for benchmark

· Assign resources

· Establish management commitment

· Communicate to the organisational unit



	4.1.1 Accept Requirements
	Requirements for the benchmark should be gathered and agreed between all the stakeholders for the benchmark

	
	

	4.1.2 Maintain Requirements
	The requirements will be recorded in some suitable format and as changes to these requirements emerge over time they shall be maintained.  It will be necessary to ensure that the impact of any changes to requirements is properly understood by the stakeholders before they can be accepted. 

Note: As the benchmark process proceeds over a number of years there may well be changes to the requirements caused by changes in business information needs or due to advances in technology.  These changes may invalidate some of the data and conclusions of preceding benchmarks and these effects will need to be evaluated to assess their impact.



	4.1.3 Assign Responsibility
	The sponsor of benchmark should assign this responsibility.

It should be ensured that competent individuals are assigned this responsibility. Competent individuals may be acquired through transfer, coaching, training, sub-contracting and/or hiring professional benchmarking organisations.  Competence includes knowledge of the principles of benchmark, how to collect data, perform data analysis, and communicate the information products.  At a minimum, competent individuals should be assigned the responsibility for the following typical roles:

· the benchmark user

· the benchmark analyst

· the benchmark librarian

The number of roles shown above does not imply the specific number of people needed to perform the roles. The number of people is dependent on the size and structure of the organisational unit. These roles could be performed by as few as one person for a small project.



	4.1.4 Assign Resources
	The sponsor of benchmark should be responsible for ensuring that resources are provided.  Resources include funding and staff. Resource allocations may be updated in the course of activity 4.2



	4.1.5 Management Commitment
	Commitment should be established when a “Requirement for Benchmark” is defined (see Figure 1).

This includes the commitment of resources to the benchmark process and the willingness to maintain this commitment. The organisational unit should demonstrate its commitment through, for example, a benchmark policy for the organisational unit, allocation of responsibility and duties, training, and the allocation of budget and other resources. Commitment may also come in the form of a contract with a customer stipulating that certain measures be used.



	4.1.6 Communicate Commitment
	This can be achieved, for example, through organisational unit-wide announcements or newsletters.



	4.2 Identify Information Needs



	4.2.1 Benchmark information needs
	Information needs are obtained from the stakeholders in benchmark. Information needs are based on: benchmark goals, constraints, risks, and organisational and/or project problems.  The information needs may be derived from the business, organisational, regulatory (such as legal or governmental), product and/or project objectives.

Information needs may address questions such as: “how do I predict the productivity of my planned project?”, “how do I evaluate the quality of the software product compared to industry norms?”, and “how do I know the cost effectiveness and efficiency of my supplier compared to industry norms?”

Note: In measuring performance in order to make comparisons it is important to establish what aspects of performance are of interest to the organisation wishing to conduct a benchmark.  The implication of the choice of a range of aspects to be measured is also important when utilising the results of a performance benchmark or measurement.  Performance measurement may include:

· Measures of productivity

· Measures of time to market (time to deliver)

· Measures of quality

· Measures of cost

· Measures of rework

· Measures of user (customer) satisfaction

Before approaching benchmarking organisations it is important that not only should an organisation decide which aspects of performance are of importance, but also to define what is meant by the various terms described above.  For example what is meant by quality, is it the number of defects discovered in a delivered system in the first few months of operation or should measures of usability, reliability, maintainability and so on be included?  When measuring cost is it simply the cost to develop a system or should cost to maintain the system be included?

	
	

	4.2.2 Prioritise Information Needs
	This prioritisation is normally accomplished by, or in conjunction with, the stakeholders.  Only a subset of the initial information needs may be pursued further.  This is particularly relevant if benchmark is being tried for the first time within an organisational unit, where it is preferable to start small.

An example of a simple and concrete prioritisation approach is to ask a group of stakeholders to rank the information needs.  For each information need, calculate the average rank.  Then order the average ranks.  This ordering would provide a prioritisation of the information need.
Note: The purpose for which a benchmark is undertaken relates directly to the types of questions set out above, for which answers are sought.  However it must be recognised that the list of questions is not exhaustive and the answers to many other questions may be needed, it is nevertheless important to decide exactly what questions need to be addressed before undertaking a benchmark exercise, and hence defining the purpose of the benchmark.  Possible reasons for undertaking a benchmark are:

· Set competitive range for metrics baseline.

· Demonstrate ongoing competitiveness and continuous improvement in pricing & service levels

· Identify Process Improvement opportunities

· Identify best practices

· Decision making re:- outsourcing

· Establish market position



	
	

	4.2.3 Select Information needs
	No assumptions are made about the type of documentation. It can be on paper or electronic, for example.  It is only necessary that the documentation is retrievable.

The selected information needs should be communicated to all stakeholders.  This is to ensure that they understand why certain data are to be collected and how they are to be used.

  Examples of the definition of a measure derived from information needs can be found in Annex A to this document.  The reader is also referred to the ISO/IES 15939:2002 standard for further information on defining measures



	4.3 Determine Questions
	The information needs previously identified shall be used in determining the questions, which need to be answered.

For example if the information need is to establish the relative productivity of an organisational unit.  The questions which need to be answered would be:

1. What is the productivity of the unit

2. How does it compare with other organisational units.



	4.4 Establish Benchmark parameters



	4.4.1 Benchmark Type
	Note : 

Business Need

What are the questions that the business needs to have answered by the benchmark exercise?

Benchmarking Type Internal

Is an internal benchmark sufficient to answer the questions posed?  If so is it to be undertaken as a year on year comparison in which case, is sufficient data likely to be available in any single year to meet the business objectives.  It should be remembered that a sample of one or two performance measurements is unlikely to be a sound basis for comparison; you may require 2-4 years of data before a suitable basis for comparison is available, especially if a range of project types or technologies are to be measured. 

Is the internal benchmark being conducted to allow comparison between divisions or sites in the organisation?  If that is the case do the disparate divisions or sites develop the same type of software utilising the same technologies and approaches?  A comparison between modern e-business development and the more traditional legacy based system is unlikely to provide a useful basis for comparison as very different performance is to be expected.

External 

If an external benchmark is to be conducted, then it is essential to ensure that the scope of the systems being measured is representative of the long-term development profile of the work being measured.  Comparing the performance of a help desk in the first year of introduction of a radically new system against industry ‘standards’, where most systems will be mature, is unlikely to reveal worthwhile insights.

It is important that the period over which measurements are taken for the benchmark is comparable to the period of work, which forms the bulk of the external benchmark data repository.  Thus to compare three months maintenance and support effort against a benchmark data base which consists of measurement reflecting a whole years work is liable to lead to misleading comparisons.

Must establish if the benchmark period is representative of past and future years



	4.4.2 Benchmark Scope
	The scope of benchmark is an organisational unit. This may be a single project, a functional area, the whole enterprise, a single site, or a multi-site organisation.  This may consist of software projects or supporting processes, or both. All subsequent benchmark tasks should be within the defined scope.

In addition, all stakeholders should be identified. For example, these may be project managers, the Information Systems manager, or the head of Quality Management.  The stakeholders may be internal or external to the organisational unit.

The scope of the organisational unit can be identified through interviews and the inspection of documentation, such as organisational charts.

Note: For example an organisational unit may be the Applications Development Function

Benchmarking this unit is often referred to as an AD/M benchmark the applications development function usually includes enhancement projects over a certain size, maintenance activity will carry out minor enhancements usually of small duration (typically less than ten days or smaller than 50 function points).   Probably the most useful benchmark for this area is a project based benchmark and several benchmark providers will undertake this type of benchmark.  Many providers however have a standard product, which they will recommend; this may well be acceptable as it may include a project-based element.   However if this is the type of benchmark you believe will answer the business questions you wish to answer then check carefully that you will get the benefits you need from a wider benchmark, which will of course provide you with information on other aspects of your organisations performance, but may increase your monitoring costs for little real benefit.

	4.4.3 Benchmark Frequency
	Before undertaking a benchmarking exercise it is important to decide at what frequency it will be necessary to carry out further benchmarks.  Benchmark providers may suggest standard frequencies, usually annually or biannually.  However you need to decide at what intervals meet your needs.  This will relate to the questions decided upon during the initial planning stage.   Various strategies are available:

Annually throughout contract.  If you have entered an outsourcing agreement then it might be wise to have an annual benchmark at the end of each year of the contract.  However remember, the outsourcer will probably not achieve all the benefits in a linear manner.  The outsourcer will have to absorb some or all of your staff, so they will need to make some cultural change, in addition, user departments will now be working in a different relationship to the IT supplier than previously.  There will be several part complete projects during the first year, so improvement will be difficult on these projects.   Many contracts do not demand a demonstrated improvement in the first year, and some allow the first and second years to form the baseline for improvement, though this can act as a disincentive to making improvements in year one of the contract.



	
	· Prior to contract renewal.  It may well be that you are satisfied to have the performance of the outsourcer demonstrated just prior to the end of the contract when you are considering its renewal.   This is probably not a sufficient frequency if you have a contract longer than a couple of years since if there is no demonstrable improvement, you need to understand this well before the end of say a five year contract.
· After pre-defined period (eg. second/third year). This is a compromise between the first and second options and will mean that in a long contract performance is being monitored at several intermediate stages.  This strategy is probably adequate for contracts over 6 years in length. It obviates the problem of non-linear improvement, which can create problems in the contract relationship, whilst still allowing an organisation to have demonstrable progress towards the expected benefits.

· Biennial.  If you are conducting internal process improvement then you may well wish to monitor the progress at a frequency greater than annually.  A benchmark allows you to identify where improvement effort should be focussed.   A benchmark carried out at this frequency is likely to be an internal benchmark monitoring your own progress.  This can be supplemented by an external benchmark at some lower frequency say every two years.



	
	

	4.5 Plan the Benchmark Process

This activity consists of the following tasks:

· Characterize Organisational unit

· Select measures

· Select the Benchmarking supplier

· Select Benchmark Dataset



	4.5.1 Describe organisation
	The Organizational unit shall be explicitly described.

The organizational unit provides the context for benchmark, and therefore it is important to make explicit this context and the assumptions that it embodies and constraints that it imposes. Attributes of the organizational unit that are relevant to the interpretation of the information products should be identified.  Characterisation can be in terms of organizational processes, interfaces amongst divisions/departments and organizational structure.  Processes may be characterized in the form of a descriptive process model.

The organisational unit characterization should be taken into account in all subsequent activities and tasks.



	4.5.2 Select Measures
	Candidate measures that allow one or more questions to be answered the selected information needs shall be identified.

There should be a clear link between the information needs the questions and the candidate measures.  Such a link can be made using the Benchmark Information Model described in Annex A.

New measures should be defined in sufficient detail to allow for a selection decision (task 4.4.3). Other International Standards, eg, ISO/IEC 9126:1991 and ISO/IEC 14143:1998, describe some commonly used software measures and requirements for their definition.

A new measure does not have to be defined anew, but may involve an adaptation of an existing measure.

The selected measures should reflect the priority of the information needs. Further example criteria that may be used for the selection of measures may be found in ISO/IEC 15939:2002.

Measures that have been selected but that have not been fully specified should be developed.  This may involve the definition of objective measures, for example, a product coupling measure, or subjective measures, such as a user satisfaction questionnaire to meet new information needs.

It should be noted that context information may need to be considered as well. For example, in some cases measures may need to be normalised. This may require the selection and definition of new measures, such as a nominal measure identifying the programming language used.



	4.5.3 Document Measures
	An example of a unit of benchmark is “hours per function point, dollars per function point”.

The formal definition describes exactly how the values are to be computed, including input measures and constants for derived measures. Note that such definitions may already exist in the “Benchmark Experience Base”, which should be consulted.

The method of data collection may be, for example, a static analyser, a data collection form, or a standard questionnaire.

Annex A provides guidelines for linking the measures to the information needs through the Benchmark Information Model



	4.5.4 Select Benchmark Supplier
	Criteria for selecting the benchmarking supplier shall be defined.

Note: the decision needs to be made whether to use a benchmark provider.  Do they have relevant experience in benchmarking area

Within target region 

Within Industry Sector

The benchmarking supplier should be assessed for the Methodology they propose in the following areas: 
· Sampling techniques (if proposed)

· Analysis techniques

· Extent to which customized solution is possible

· Sample findings reports and conclusions.

· Logistics

· Required resource commitments 

· Ability to meet project timetable

· On-site data collection

· Cost

 Note : While it is typically a client organisation that negotiates a benchmark provision in an outsourcing contract, costs tend to be born by both the client and supplier organisations hence both should be actively involved in the planning activities

Capabilities and costs of benchmarking organisations can differ widely. Client and supplier need to agree on the evaluation criteria between them.



	4.5.5 Select Benchmark Dataset
	Criteria for selecting the benchmarking dataset shall be defined

Note : It is recommended that the Dataset is from Organisations of comparable size

Coverage of Selected Metrics within the dataset need to be comparable with measures previously defined.  The following attributes of the measures should be evaluated.

· Segmentation by industry sector, application type and/or business environment

· Process Maturity Levels (e.g. CMMI, CMM or Spice assessment level) 

· Projects profiles (e.g. Project size , project volumes, development or enhancement or migration, project duration) 

· Delivery Mechanisms, (for example Package Customization, Open Source, Bespoke)

· Currency of data

· Technology Platforms (e.g. Mainframe, client server, PC , Web based, multi-tiered etc) 

The benchmark data set should be evaluated to ensure it satisfies data integrity requirements.

Note: The benchmark dataset should be checked to ensure that adequate data validation procedures are performed before data is accepted.

· Define data collection, analysis, and reporting procedures

· Define criteria for evaluating the information products and the benchmark process

· Review, approve, and staff benchmark tasks

· Acquire and deploy supporting technologies

Information products and evaluation results in the “Benchmark Experience Base” should be consulted during the performance of this activity. Examples of the benchmark planning details that need to be addressed during this activity are described in 4.4.



	4.5.6 Define Procedures
	Procedures for data collection, storage, and verification shall be defined.

The procedures should specify how data are to be collected, as well as how and where they will be stored. Data verification may be accomplished through an audit. 

Note: Consideration needs to be given to the scope of the data collection.  I.e. Whether a sample set of projects or applications is selected for benchmarking, versus the entire population within the organisational unit.  If a sample set is chosen then consideration needs to be given to the following:

· Size of the sample sets

· Sample selection technique eg. Random, representative profiling

Verify that the profile of the data collection set adequately matches the profile for the benchmark data collection set.

Note: For example if the majority of your development work is small projects then you should choose a benchmark data set that has sufficient small projects to enable meaningful comparison.

Expecting a single result that is supposed to ‘magically’ factor in the complexities of the systems development and business environments is naïve, a waste of time and money.  Some degree of profiling must be undertaken.

Inclusion/Exclusion rules for development projects that span the boundaries of the benchmark period must be clearly defined and equitable. (Quantify what is likely to be excluded based upon the rules.  Consider assessing % complete)

You need to decide if reworked functional size will be included in the product output measure or just the delivered functional size and ensure that the benchmark dataset has comparable measures.

Verify that the definitions for the base measures and derive measures of the data collection correspond to or can be derived from those used for the benchmark data set.

Note: if functional size is used as the base measure of the product delivered, ensure that it has been measured using an equivalent technique.  E.g. If the data collection set has had its functional size measured in accordance with an ISO conformant FSM Method it not valid to compare it with a set, which has functional size, derived from lines of code or estimated from other parameters.

Procedures for data analysis and reporting of information products shall be defined.  The procedures should specify the data analysis method(s), and format and methods for reporting the information products.

Note: Prior to the benchmark proceeding all parties need to agree on the content, degree of detail, layout, review and approval process for reporting the benchmark information products.

	
	The range of possible statistical tools that would be needed to perform the data analysis should be identified. 

	4.5.7 Configuration Management
	Items such as the raw data, information products, and selected information needs should be placed under configuration management.  This may be the same configuration management procedure used in other parts of the organisational unit.



	4.5.8 Evaluating Information Products
	These criteria would allow one to determine whether the data that are needed have been collected and analysed with sufficient quality to satisfy the information needs.  The criteria need to be defined at the beginning, and act as success criteria.

The criteria need to be defined within the context of the technical and business objectives of the organisational unit. Example criteria for the evaluation of information products are the accuracy of a benchmark procedure and the reliability of a benchmark method. However, it may be necessary to define new criteria and measures for evaluating the information products.



	4.5.9 Evaluating Benchmark Process
	The criteria need to be defined within the context of the technical and business objectives of the organisational unit.  Examples of such criteria are timeliness and efficiency of the benchmark process.  However, it may be necessary to define new criteria and measures for evaluating the benchmark process.



	4.5.10 Approving the Benchmark Process
	The criteria, for approval, will be based upon meeting those criteria defined for the evaluation.  They should also include criteria such as the process for dispute resolution and the basis upon which any benchmark report will be accepted.

The following are example elements that may be included in a benchmark plan:

· characterization of the organisational unit

· business and project objectives

· prioritized information needs, and how they link to the business, organisational, regulatory, product and/or project objectives

· definition of the measures and how they relate to the information needs

· responsibility for data collection and sources of data

· when will the data be collected (e.g., at the end of each inspection) and frequency

· tools and procedures for data collection (e.g., instructions for executing a static analyser)

· data storage

· requirements on data verification

· data entry and verification procedures

· data analysis plan including frequency of analysis and reporting

· any necessary organisational and/or software process changes to implement the benchmark plan

· criteria for the evaluation of the information products

· criteria for the evaluation of the benchmark process

· confidentiality constraints on the data and information products, and actions/precautions necessary to ensure confidentiality

· schedule and responsibilities for the implementation of benchmark plan including pilots and organisational unit wide implementation

· procedures for configuration management of data, benchmark experience base, and data definitions



	4.5.11 Approval of Planning 
	The benchmark planning tasks constitute all tasks from clause 4.5.1 through 4.5.12 The results of benchmark planning include the data collection procedures, storage, analysis and reporting procedures, evaluation criteria, schedules and responsibilities.  Benchmark planning should take into consideration improvements and updates proposed from previous benchmark cycles (“Improvement Actions” in Figure 1), as well as relevant experiences in the “Benchmark Experience Base”.  Criteria such as the feasibility of making changes to existing plans in the short-term, the availability of resources and tools for the realisation of changes, and any potential disruptions to projects from which data is collected should be considered when selecting proposed improvements to implement.

If benchmark planning information already exists, for example, from a previous benchmark cycle, then it may only need to be updated as opposed to being “developed”.  

Stakeholders must review and comment on the benchmark planning information. The sponsor of benchmark will then approve the benchmark planning information.  Approval demonstrates commitment to benchmark.

The benchmark planning information should be agreed to by the management of the organisational unit, and resources allocated.  For approval, the planning information may undergo a number of iterations. Note that benchmark may be piloted on individual projects before committing to organisation-wide use. Therefore, resource availability may be staged.



	4.5.12 Acquire support technologies
	Available supporting technologies shall be evaluated and appropriate ones selected.

Supporting technology may consist of, for example, automated tools and training courses.

The types of automated tools that may be needed include graphical presentation tools, data analysis tools, and databases.  Tools for collecting data, for example, static analysers for the collection of product data, may also be required. This may involve the modification, and/or extension of existing tools, and the calibration and testing of the tools.

Based on the evaluation and selection of supporting technologies, the benchmark planning information may have to be updated.

The selected supporting technologies shall be acquired and deployed.

If the supporting technologies concern the infrastructure for data management, then access rights to the data should be implemented in accordance with organisational security policies, and any additional confidentiality constraints.



	4.6 Perform the Benchmark Process

	This activity consists of the following tasks:

· Integrate procedures

· Collect data

· Present data to the benchmark

· Analyse data Activity

· Evaluate Benchmark results

Performing the benchmark process should be done in accordance with the planning information described in clause 4.5. 

Information products and evaluation results in the “Benchmark Experience Base” should be consulted during the performance of this activity. 



	4.6.1 Integrate Procedures
	Data generation and collection shall be integrated into the relevant processes.

Integration may involve changing current processes to accommodate data generation and collection activities.  For example, the inspection process may be changed to require that the moderator of an inspection hand over the preparation effort sheets and defect logs to the benchmark librarian at the closure of every inspection. This would then necessitate modifying inspection procedures accordingly.  Integration involves a trade-off between the extent of impact on existing processes that can be tolerated and the needs of the benchmark process. The required changes to collect data should be minimized.

The extent of integration varies depending on the type of measures and the information needs.  For example, a one-of-a-kind staff morale survey requires little integration.  Filling in time sheets at the end of every week requires the staff to keep track of their effort during the week.

The data that need to be collected may include extra measures defined specifically to evaluate the information products or performance measures to evaluate the benchmark process.

The integrated data collection procedures shall be communicated to the data providers.

This communication may be accomplished during, for example, staff training, an orientation session, or via a company newsletter.

The objective of communicating the data collection procedures is to ensure that the data providers are competent in the required data collection. Competence may be achieved, for example, through training in the data collection procedures.  This increases confidence that data providers understand exactly the type of data that are required, the format that is required, the tools to use, when to provide data, and how frequently.  For example, the data providers may be trained on how to complete a defect data form, to ensure that they understand the defect classification scheme, and the meanings of different types of effort (such as isolation and correction effort).

Data analysis and reporting shall be integrated into the relevant processes.

Data analysis and reporting may need to be performed on a regular basis.  This requires that data analysis and reporting be integrated into the current organisational and project processes as well.



	4.6.2 Collect Data
	Data shall be generated and collected.

Data may be generated, for example, by a static code analyser that calculates values for product measures every time a module is checked in.  Data may be collected, for example, by completing a defect data form and sending it to the benchmark librarian.

The collected data shall be verified.

Ensure that all of the contributing base measures collected cover the same scope. 

Note: if collecting functional size and effort or cost you need to ensure that:

· That all effort collected has been expended in functional size generating activities.  E.g. exclude effort related to user training when measuring development productivity.

· The scope of the work effort breakdown of the data collected corresponds to the scope of the work effort breakdown of the benchmark data set.  E.g.  If a supplier only expends development effort post design then they need to be benchmarked against projects, which have collected effort for the same development activities.

· The scope of the effort collected is for the same set of project related activities e.g. Is the effort for administrative work, user participation, quality assurance etc included in both the collected and benchmarked datasets.

· The effort and costs allocated to a particular organisational unit e.g. Project have actually been expended on the organisational unit to for which it has been recorded. 

Data verification may be performed by inspecting against a checklist. The checklist should be constructed to verify that missing data are minimal, and that the values make sense. Examples of the latter include checking that a defect classification is valid, or that the size of a component is not ten times greater than all previously entered components.  In case of anomalies, the data provider(s) should be consulted and corrections to the raw data made where necessary. Automated range and type checks may be used.

Data verification may also be performed after data have been stored, since errors (for example, data entry errors) may be introduced during the data storage.

Data verification should be the responsibility of the benchmark librarian in conjunction with the data provider(s).

Data shall be stored, including any context information necessary to verify, understand, or evaluate the data.

Note that the data store does not have to be an automated tool.  It is possible to have a paper-based data store, for example, in the situation where only a handful of measures are collected for a short period of time in a small organisation.



	4.6.3 Analyse Data
	The collected data shall be analysed.

Data may be aggregated, transformed, or re-coded prior to analysis.  Guidance for performing statistical analysis may be found in ISO 10017: 1999.

The data analysis results shall be interpreted by the benchmark analyst(s).

The benchmark analyst(s) would be able to draw some initial conclusions based on their results.  However, since the analyst(s) may not be directly involved in the technical and management processes, such conclusions need to be reviewed by other stakeholders as well (see 4.5.4).

All interpretations should take into account the context of the measures.

The data analysis results make up one or more indicators.

The collected data should be normalised if appropriate.

Note: Data measures need to be normalised prior to benchmarking to ensure comparability

Costs should be normalised to account variability caused by factors such as salary fluctuations, inflation and currency exchange rates.

If the collected data set was recorded in Adjusted Functional Size and the Benchmark Dataset was Unadjusted function points then the collected data set would need to have adjusted reversed.  

The data analysis results shall be reviewed.

The review is intended to ensure that the analysis was performed, interpreted, and reported properly. It may be an informal “self review”, or a more formal inspection process. 



	4.6.4 Communicate Information Products
	The information products shall be reviewed with the data providers and the benchmark users.

This is to ensure that they are meaningful, and if possible, actionable.  Qualitative information should be considered as a support to interpreting quantitative results.

The information products shall be documented.

The information products shall be communicated to the data providers and the benchmark users.

Feedback should be provided to the stakeholders, as well as being sought from the stakeholders.  This ensures useful input for evaluating the information products and the benchmark process.  



	4.7 Evaluate the Benchmark

	This activity consists of the following tasks:

Evaluate measures and benchmark process

Identify potential improvements to the benchmark process



	4.7.1 Evaluate Measures
	The information products shall be evaluated against the specified evaluation criteria and conclusions on strengths and weaknesses of the information products drawn.

The evaluation of information products may be accomplished through an internal or independent audit. Example criteria for the evaluation of information products are included in Suitable evaluation criteria can be found in ISO/IEC 15939.

The inputs to this evaluation are the performance measures, the information products, and the benchmark user feedback.

The evaluation of information products may conclude that some measures ought to be removed, for example, if they no longer meet a current information need.



	4.7.2 Evaluate the benchmark process
	The benchmark process shall be evaluated against the specified evaluation criteria and conclusions on strengths and weaknesses of the benchmark process drawn.

The evaluation of benchmark process may be accomplished through an internal or independent audit. The quality of the benchmark process influences the quality of the information products. 

The inputs to this evaluation are the performance measures, the information products, and the benchmark user feedback.

Lessons learned from the evaluation shall be stored in the “Benchmark Experience Base”.

Note: If the benchmark had been performed to assess a supplier in an outsourcing contract then the Benchmark Report may be considered for input into re-calibration of performance targets.

Lessons learned may take the form of strengths and weaknesses of the information products, of the benchmark process, of the evaluation criteria themselves, and/or experiences in benchmark planning (for example, “there was great resistance by the data providers in collecting a specific measure at a specific frequency”).



	4.7.3 Identify potential improvements
	Potential improvements to the benchmark process shall be identified.

Such “Improvement Actions” should be used in future instances of the “Plan the Benchmark Process” activity.

The costs and benefits of potential improvements should be considered when selecting the “Improvement Actions”  to implement. It should be noted that making a particular improvement may not be cost effective or the benchmark process may be good as it is, and therefore no potential improvements may be identified.

Potential improvements to the benchmark process shall be communicated to the benchmark process owner and other stakeholders.

This would allow the benchmark process owner to make decisions about potential improvements to the benchmark process.

If no potential improvements are identified in this clause then it should be communicated that there were no potential improvements.
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	Annex A: Examples (informative)

	The following subsections provide examples of instantiations of the model that address specific information needs.  These examples are not designed to recommend best benchmark practices, but rather to show the applicability of the benchmark information model in a variety of common situations.



	A.1  Productivity example
	The decision-maker in this example needs to select a specific productivity level as the basis for project planning.  The measurable concept is that productivity is related to effort expended and amount of software produced.  Thus, effort and code are the measurable entities of concern.  This example assumes that the productivity is estimated based on past performance.  Thus, data for the base measures (numbered entries in table below) must be collected and the derived measure computed for each project in the data store.  

Regardless of how the productivity number is arrived at, the uncertainty inherent in software engineering means that there is a considerable probability that the estimated productivity won’t be realized exactly.  Estimating productivity based on historical data enables the computation of confidence limits that help to assess how close actual results are likely to come to the estimated value.



	Information Need

Establish  average productivity of development projects undertaken in the last year

Measurable Concept

Project productivity

Relevant Entities

Functional Size of  projects

Effort expended by projects

(Measurable) attributes

Functional Size

Timecard entries (recording effort)

Base Measures

Project X Functional Size eg. CFSU, FPs

Project X Hours of effort

Measurement  Method

ISO/IEC 14143-1 Conformant FSM Method

Add timecard entries together for Project X

Type of Method

Objective

Objective

Scale

Integers from minimum  FSM for Method to infinity

Real numbers from zero to infinity

Type of Scale

Ordinal

Ratio

Unit of Benchmark

FSM Method Unit

Hour

Derived Measure

Project X Productivity

Function

Divide Project X FSMM Units by Project X Hours of Effort

Indicator

Average productivity

Model

Compute mean and standard deviation of all project productivity values

Decision Criteria

Computed confidence limits based on the standard deviation indicate the likelihood that an actual result close to the average productivity will be achieved.  Very wide confidence limits suggest a potentially large departure and the need for investigation to determine the reasons for departure.  This should be followed by a plan for action to improve productivity of projects



	A.2  Schedule adherence
	The decision-maker in this example needs to evaluate whether or not the rate of progress on a project is sufficient.  The measurable concept is that progress is related to the amount of work planned and the amount of work completed.  Thus, planned work items are the entities of concern.  This example assumes that the status (degree of completion) of each unit is reported by the developer assigned to it.  Thus, data for the base measures (numbered entries in table below) must be collected and the derived measure computed for each work item in the plan.  

Since the status of units is a subjective assessment, a simple numerical threshold is used as a decision criterion rather than statistical limits.



	Information Need

Determine to what extent projects have adhered to their planned schedules

Measurable Concept

Project schedule lead/lag

Relevant Entities

Planned project schedule

Achieved project turn out

(Measurable) attributes

Time - months

Time - months

Base Measures

Project X Planned scheduled time

Project X actually achieved time to deliver

Measurement  Method

Note planned time – in months

Subtract start date from end date – result in elapsed months

Type of Method

Objective

Objective

Scale

Positive Real Numbers to infinity

Positive Real numbers to infinity

Type of Scale

Ratio

Ratio

Unit of Benchmark

Month

Month

Derived Measure

Schedule lag/lead for project X

Function

Subtract Project X schedule months from Project X actual elapsed months

Indicator

Average Schedule deviation 

Model

Compute mean and standard deviation of all absolute schedule leads

Decision Criteria

Computed confidence limits based on the standard deviation indicate the likelihood that an actual result close to the average schedule deviation will be achieved.  Very wide confidence limits suggest a potentially large schedule deviation and the need for investigation to determine the reasons.  This should be followed by a plan for action to reduce schedule deviation of projects



	Annex B Process Work Products (informative)

	This annex contains a mapping between the work products (WPs) mentioned in this Benchmarking Standard and the activities or tasks that produce them. Note that this annex only presents the final WPs, not all of the intermediate WPs that may need to be produced during the performance of the activities and tasks.

All of the tasks/activities that produce these work products are normative. However, only the work products with an asterisk (*) next to them have normative requirements that they be documented. 

This Benchmarking Standard is not intended to prescribe the name, format, or explicit content of the documentation to be produced.  The International Standard does not imply that documents be stored, packaged, or combined in some fashion.  These decisions are left to the user of this International Standard.



	Work Product

Activity/Task Producing WP

Work Products Produced Externally

Requirements for Benchmark

Technical and Management Processes

Information Needs

Technical and Management Processes

Benchmark Users Feedback

Technical and Management Processes

Work Products Produced by the “plan the Benchmark” Process

Characterisation of the Organisational Unit

4.5.1 Describe Organisational Unit

Selected Information Needs

4.2.1 Identify benchmark information needs

Definition of selected measures

4.5.2 Select Measures

Procedures for data collection and storage

4.5.6 Define data collection and reporting

Configuration Management procedures

4.5.7 Configuration management

Criteria for the evaluation of information products

4.5.8 Evaluating information products

Criteria for evaluating benchmark process

4.5.9 Evaluating the benchmark process

Approved Results of benchmark planning

4.5.11 Approving the benchmark plan
Select supporting Technologies

4.5.12 Aquire support technologies

Work products produced by the “Perform the Benchmark” Process

Integrated Data collection and storage procedures

4.5.6 Integrate Procedures

Stored Data

4.6.2 Collect Data

Data Analysis and interpretations

4.6.3 Analyse Data

Information products

4.6.4 Communicate information products

Work products produced by “Evaluate Benchmark” process

Benchmark experience data base (update)

Evaluation Results

4.7 Evaluate Measures/ Evaluate the benchmark Process

Improvement actions

4.6.3 Identify potential Improvements



	Annex C Criteria for evaluating the Benchmark Process

	The goodness of a process may be judged by assessing its capability (as described in ISO/IEC TR 15504) or by measuring and evaluating its performance.  While this International Standard, as a whole, may be used as a reference model for assessing the capability of a benchmark process, this section only addresses the evaluation of the performance of the benchmark process. 

Below is a set of example criteria that may be used for evaluating the performance of the benchmark process. In some cases the criteria can be used for a quantitative evaluation, and in other situations a qualitative evaluation may be appropriate.

The following criteria may be regarded as potential information needs of the benchmark process owner. The benchmark process described in this Benchmarking Standard may be applied to produce information products that address the information needs identified by the benchmark process owner. 

C.1
Timeliness

The benchmark process should provide information products in time to support the needs of the benchmark user.  Timeliness may well be critical in providing information products to meet the needs of the sponsors and stakeholders.   Untimely information may lead to the benchmark process being viewed as unhelpful or even misleading.

C.2
Efficiency

The benchmark process should not cost more to perform than the value of the information that it provides. The more efficient the process, the lower its cost, and the greater the cost/benefit.

C.3
Defect containment

The benchmark process should minimise the introduction of erroneous data and results, while removing any that do get introduced as thoroughly and soon as possible.  Analysis of benchmark data should always take into account and make explicit the amount of any unavoidable variation in the data from which the information products are derived.

C.4
Stakeholder satisfaction

The users of information products (stakeholders and sponsors) should be satisfied with the quality of the information products and the performance of the benchmark process in terms of timeliness, efficiency, and defect containment.  Satisfaction may be affected by the user’s expectation of the level of quality and performance to be provided.  A high degree of satisfaction is vital if commitment to the benchmark process is to be maintained.

C.5
Process conformance

The execution of benchmark activities should conform to any plans and procedures developed to describe the intended benchmark process. This may be judged by quality management audits or process capability assessments.
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