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Summary and purpose of document

This document presents the results of the work done to prepare guidance on QMS and metrics as part of improvement of service delivery.
Action Proposed
The Meeting is invited to note the information presented in the document as an input to the discussions on the deliverables.
_____________

PRACTICAL GUIDANCE ON USE OF QUALITY MANAGEMENT SYSTEMS AND METRICS TO IMPROVE SERVICE DELIVERY

PREPARED FOR THE WMO PWS EXPERT TEAM ON SERVICE AND PRODUCT IMPROVEMENT (ET/SPI)

Will Lang & Clare Hubbard

UK Met Office

December 2010

INTRODUCTION

The “WMO Strategy for Service Delivery Strategy” (SSD) identifies a range of objectives and activities which will aid National Meteorological and Hydrological Services (NMHSs) in developing and maintaining a service-oriented culture.

The Commission for Basic Systems Open Programme Area Group on Public Weather Services (PWS) Expert Team on Services and Products Improvement (CBS/OPAG-PWS ET/SPI) has been tasked with providing support to the SSD by undertaking the following activities:

1. Identification of the basic models of Service Delivery and NMHSs;

2. Publishing guidelines for using Quality Management System (QMS) to improve Service Delivery; and,

3. Providing examples of Service Delivery metrics used in NMHSs, along with suggestions of how to develop them.

This document is intended to address the above deliverables.

A QMS is a tool to help an organization improve effectiveness and efficiency through understanding, monitoring and control of its working processes.  Usually the QMS itself is a set of activities which help define and continually improve these processes.  The WMO has defined a Quality Management Framework (QMF) to provide advice on development and use of QMS by NMHSs, and to identify approaches which are particularly relevant to meteorological and hydrological organizations.

This document attempts to supplement the QMF in demonstrating how a QMS can improve Service Delivery.  Clearly, QMSs are designed with improved Service Delivery in mind.  These improvements are a natural, though not an automatic, consequence of using a QMS.  Often, an organization may implement a QMS to satisfy an external requirement, from its owner, a major customer, or from the market as a whole.  As an example, ISO:9001 is such a standard to which QMSs are assessed.  It provides an external, independent assessment of the QMS and the way it is managed.  From November 2012, the International Civil Aviation Organization (ICAO) will require organizations providing international aviation forecast services to have ISO:9001 certification.  The international marine user communities also have similar requirements.  So, given this external requirement - which means that most NMHSs will need to have formal certification for at least part of their activities - it is essential for NMHSs to continue to realize the general internal benefits that a working QMS will bring.

Having defined and documented its working practices, an organization should monitor these processes and the resulting standards of performance using metrics.  These metrics must be carefully designed to be useful, relevant and aligned to an organization's goals.  The final section of this document provides many examples of Service Delivery metrics currently in use by NMHSs, and suggests some guidelines for metric development.

NMHSs - BASIC MODELS OF SERVICE DELIVERY

NMHSs operate differently due to a combination of internal and environmental factors.  For example:

· Some NMHSs are completely government owned and offer services only to other areas of government and the public.  Some are fully privatised and offer commercial services.  Many lie somewhere between these extremes.

· Some NMHSs act as data suppliers to private forecast providers, while some undertake fully commercial operations in direct competition with these private organizations.  Some play both of these roles.

· Some NMHSs use their own Numerical Weather Predication (NWP) models and forecasting and production systems.  Others use those supplied by external organizations.
· Some NMHSs only provide services to their own country, whilst others operate on a global scale.

These differences aside, it is possible to identify some simple, broad categories in order to classify an NMHS’s Service Delivery mechanisms.  Even using these basic models, it is possible to give useful guidance on Service Delivery improvement which is applicable to NMHSs in each category.  The fundamental difference between these categories is the level of maturity and formality of a Meteorological Service’s contract with its stakeholders who could be its owners, partners, customers, users, and suppliers.

It is perhaps surprising that, even given the great diversity described above, we can ascribe all NMHSs Service Delivery model to one of only three types.  In many cases, it may be appropriate and useful to recognize these types as distinct stages through which an organization's Service Delivery model will evolve.  Nevertheless, it should also be recognized that such a progression through the stages will not be appropriate or even possible for some NMHSs.

The way an organization develops, uses and benefits from its QMS differ between these types.  Also, there are problems with QMS operation which are specific to each category.

These 'stages' are defined below, along with guidelines for using QMS to improve Service Delivery at each stage:

STAGE 1 – Creating a Service Delivery Culture

A Meteorological Service which is at this stage may be newly formed, may be moving rapidly into competitive markets, or may need to respond to an increasing need to account for their actions and demonstrate their value to their governmental owners and to their customers.  Either way, we make the assumption here that the organization considers its present processes and behaviours inadequate, and recognizes the need to move towards a system based on good Service Delivery principles.

We assume that initially, there are little or no performance standards defined, measured or available for external scrutiny, no systematic analysis of service delivery processes, no activities planned to optimize/rationalize these processes, and no formal requirement for QMS certification.

The development of the Service Delivery culture from this baseline can then be achieved by embarking on the above activities. along with the creation of a strong focus on user engagement.  This engagement may initially be largely a fact-finding activity, via building relationships with key customers, with the focus on understanding requirements rather than quantifying user satisfaction and value by objective means.

The Meteorological Service may aim to quickly develop and publish an initial set of standards based on these user requirements.  As an example, many organizations have created a 'customer charter' which defines the values and standards the organization will commit itself to.  This can be an important step towards developing a formal and powerful system of metrics to encourage improvements in Service Delivery.

These combined activities correspond roughly to Objectives 1, 2 and 3 of the SDS. (see the latest draft attached)
Some initial steps towards developing a QMS are outlined in the WMO QMF.  Understanding customers and users is an essential component of this development, as is defining the high-level objectives of an organization.  A QMS must be designed to match these objectives and requirements, so it is necessary to clearly define what the purpose of processes are, and what constitutes success, at least in strategic terms. 

For example, Deutscher Wetterdienst (DWD) (Germany) sets the following strategic objectives as a guide to its QMS:

· Consolidation of the DWD's position as the National Meteorological Service for Germany and improvement of customer satisfaction;

· Improving the quality of weather forecasts and weather warnings of high temporal and spatial resolution;

· Further development of the monitoring and diagnosis of the atmosphere;

· Reducing manpower requirements and personnel costs;

· Increasing the efficiency of the existing structures;

· Improvement of the DWD's image in the public mind;

· Intensifying the collaboration in the field of information and knowledge management;

· Increasing the influence in international bodies for mutual benefits;

· Continuous administration modernization in the enabling state; and,

· Increasing the competence and motivation of all staff members.

Objectives such as these, together with an understanding of customer requirements and a definition of basic Service Delivery standards, are a solid basis from which a QMS can be constructed.

The major step towards creating a QMS is the identification and documentation of the processes within an organization.  This can be a simple process, particularly for smaller NMHSs, which involves listing what is done, how and when it is done and for whom.  This activity should be undertaken systematically for as many different processes as possible.  Attempts to over-analyse and simplify the overall process by identification of common components and grouping them accordingly may be unnecessary and indeed counterproductive at this early stage; all that is needed is a comprehensive assessment of current routine activities. 

Once this documentation phase is complete, it is likely that certain key themes will naturally emerge.  And, when viewed alongside the organization's goals and expected standards, it may be that 'obvious' areas to be addressed present themselves.  Major enhancements to Service Delivery can follow from then adhering to the '80/20 rule' in which efforts are focussed on the small number of activities from which the most benefits arise.

In short, development of QMS principles, even in an informal (i.e., Non-certified, or even conforming to a single, externally-recognized QMS system) can deliver great advancements in Service Delivery to NMHSs of this type.

STAGE 2 – Growing a Service Delivery Culture

Having developed an effective, albeit informal, Service Delivery culture, NMHSs in this category will be looking to develop and fully realize the benefits of a QMS.  They may also be looking to attain formal certification for their QMS in at least a part of their activities, such as international aviation.

As in Stage 1, these NMHSs will have fully documented their processes and identified their basic Service Delivery standards and organizational objectives.

The SDS Objectives 4 and 5 ('Improving Service Delivery' and 'Developing Skills Needed to Sustain Service Delivery') will also be used during this stage, as an organization embarks on a series of focussed change activities to optimize its processes.  Mechanisms will be put in place to gauge user requirements, and engagement with users and customers will become incorporated into service design, feedback mechanisms and prioritisation of developments in scientific and technical capabilities.

In terms of the QMS, the objectives for NMHSs of this type should be to follow the ‘Deming Cycle’ methodology to achieving continuous improvement via a ‘Plan-Do-Check-Act’ approach to process improvement.  Specific activities may be as follows:
· Rigorous analysis of the documented processes, with particular emphasis on identifying repeatable and common processes, i.e., those which occur regularly or are shared between several product creation/management activities.
· Definition of metrics to monitor these specific processes.
· Building on the baseline standards and simple metrics defined in a 'customer charter' (see Stage 1), a full set of metrics should be developed which enable  NMHSs to clearly demonstrate their value to users and value for money to owners.
· Further creation of efficiencies by designing standard procedures and systems, and ensuring staff are correctly skilled in order to optimize these shared processes.
· When formal (e.g., ISO:9001) certification has been achieved for only part of  NMHSs activities, it should be ensured that the benefits of certification are felt elsewhere in the organization.

STAGE 3 – Maintaining a Service Delivery Culture

NMHSs at this stage have a mature Service Delivery culture, with these principles firmly embedded in all aspects of the organization's activities.  These NMHSs are able to demonstrate their value to owners, users and customers on demand and are able to respond rapidly to issues highlighted by their comprehensive systems of metrics.

NMHSs of this type must continue to measure, review, maintain and improve their processes by using the QMS and by appropriately defining targets which encourage further improvement in Service Delivery.  The organization must also continue to seek regular (or continuous) stakeholder feedback.

The bigger an organization is, the more it can become reliant on its QMS for both day-to-day operational management and for strategic planning.  Conversely, it may be more difficult to continue to realize the benefits of an established QMS in a larger organization.  For a start, it is likely that the 'big issues' identified in Stages 1 and 2 (above) have already been identified and addressed through fundamental change , and thus it is possible that all that remains is a 'trickle' of additional benefits gained from refinement of the existing processes.  It is also possible for maintenance of the QMS to become a significant drain on resources relative to these further improvements, particularly if the need for certification due to external requirements is perceived to be more important than the internal benefits of the QMS itself.

Thus, a slowing of the pace of Service Delivery improvement through QMS may be unavoidable for NMHSs of this type.  But, it is vitally important that the organization continue to recognize the QMS as a crucial tool for performance improvement, via allowing sufficient resources (staff time, for example) for its use in day-to-day activities, and by continuing to emphasise its commitment to Service Delivery improvement.

SERVICE DELIVERY METRICS – GUIDELINES & EXAMPLES

The WMO SDS highlights the importance of continuous monitoring and regular evaluation of NMHSs’ performance.  A significant component of this assessment should reflect benefits to users, customers and societies and economies in general.  Thus, the set of metrics used by NHMSs should be carefully chosen to measure the 'end-to-end-to-end’ Service Delivery process and its outputs.  Each individual metric will only measure a specific aspect of this process.  But, the collection of metrics as a whole should enable an organization to demonstrate its strengths in terms of effectiveness, efficiency and value to its owners, partners, customers, users and its own staff.  Equally importantly, the rigorous and regular assessment of performance should allow the organization to identify its weaknesses and guide future developments to address them.  A correctly functioning metric should reinforce good behaviours within a Meteorological Service and reward improvement.

As the examples below show, there is a near-infinite variety of possible metrics.  Indeed, the choice of individual measures for, say, customer satisfaction can be almost arbitrary.  It is, however, essential that the set of metrics chosen adequately samples – as opposed to monitors exhaustively - the entire Service Delivery process and its outcomes. It is also necessary for the metrics to reflect the organization's values and strategic goals.  Then the metrics can be combined into higher-level corporate performance measures (such as Key Performance Indicators (KPIs).

When seeking to define, or expand, a collection of metrics and their associated targets, NMHSs should always consider how best to maximise the utility of the measures via this activity.  A set of metrics should be:

· Specific – well-defined, so participants in the process, those involved in related activities, and those who are affected by its outputs (customers and owners, for example) can all understand what is being measured and why.
· Relevant – for instance, placing an emphasis on measures of response times to public mail enquiries is not relevant if these represent only a small minority of user enquiries.  Focussing on measuring the most significant aspects of a process is essential.
· Agreed – a fundamental concept to be grasped when establishing a Service Delivery Culture is that performance standards, and the metrics used to assess them should be set and agreed via engagement between the Meteorological Service and its customers and/or owners.  Often, this will take the form of the agreement of a standard or behaviour to be displayed.  After which the organization will suggest a specific performance measure to demonstrate this standard.  This metric, and the performance target itself, should then again be agreed in consultation with users/owners, along with a procedure for redefining these measures at an agreed future date.  Finally, the metrics need to be fully agreed internally, for instance between the forecasting, research and IT divisions of an organization.
· Useful – conclusions should be able to be drawn from the monitoring process which relate firmly to an organization's activities, and based on which, actions can be taken to improve future performance.
· Chosen to minimize effects of factors beyond the organizations control – We have seen above how individual metrics can be highly susceptible to external factors such as the weather, antecedent conditions (for flood risks, for example) and the prevailing economic and social conditions. 

· Representative of the organization's high-level objectives – achievement of all the targets for set of metrics should correspond directly to organizational success.  If an organization has met all these targets, yet is still not performing in some respect, then the set of metrics is incorrect or insufficient.  Conversely, organizational success should be reflected in achievement of its targets.  Ideally, the metrics used should follow naturally from NMHSs strategic intent.  Often, a 'Customer Charter' document can be used to define a set of standards and behaviours to which the organization will aspire, from which the basic metrics can be initially defined.
· Owned – a QMS requires ownership of an organization's processes to be defined.  Similarly, the associated metrics should have clearly identified owners.  Ideally, these owners should be individuals with the ability, influence and resources to take action to ensure targets are met.
· Consistent – any two given metrics should not promote conflicting behaviours.
· Balanced – individual metrics only measure a small part of the Service Delivery chain.  As mentioned above, some can be susceptible to external and uncontrollable influences, or even conflicting and changing priorities within an organization.  Some metrics are objective in nature, while some measure perception or are based on less formal techniques.  It is vital that the complete set of metrics is sufficiently balanced, so that when considered as a whole they can provide an objective and useful measure of the Service Delivery chain as a whole.
· Measurable – the set of metrics, their relevance and their relative weightings should be easily open to regular review and adjustment.

Examples

The examples of metrics listed below derives from a simple survey of techniques used in a sample of NHMSs including the UK Met Office (United Kingdom), DWD (Germany), Australian Bureau of Meteorology (BoM), Kenya Meteorological Department (KMD), Hong Kong Observatory (HKO, Hong Kong, China), Royal Netherlands Meteorological Institute (KNMI, the Netherlands), Finnish Meteorological Institute (FMI), Croatian National Meteorological and Hydrological Service (DHMZ) and MeteoSwiss (Switzerland).  Contributions from members of the Working Group for Co-operation between European Forecasters (WGCEF) were particularly appreciated.

FORECAST ACCURACY
A service-oriented culture demands use of Accuracy metrics which differ from some of the measures widely used to demonstrate Forecast Accuracy within the NWP community.  To gauge Service Delivery, we should always look to measure accuracy from the perspective of the user, using forecast parameters which have direct impact on their activities and operations.  Accuracy of warnings and of temperature predictions are good examples of 'service-oriented' Accuracy metrics.

Note that forecast accuracy is particularly sensitive to the weather itself, and an increase or decline in accuracy is not necessarily a reflection of improving or worsening service delivery.  Steps can be taken to minimise this weather-dependence somewhat, such as use of long-period averages, but accuracy metrics alone are never sufficient to assess Service Delivery standards.

Examples

· “For public forecasts, we measure the hit rate of temperature and strong wind forecasts, as well as the probability of precipitation”;

· Measures of the hit, miss and false alarm rates of severe weather warnings; and,

· Rolling average of percentage of forecast maximum and minimum temperatures for today and tomorrow lying within 2C of actual values.

CUSTOMER SATISFACTION
User engagement is at the heart of a Service Delivery culture, and measurement of Customer Satisfaction is both necessary and hugely useful in assessing performance and areas for future development.

User surveys are already in widespread and regular use within the WMO community.  These may have several levels of formality, scope and standardisation, ranging from frequent customer liaison visits or user workshops, to bulk information gathering exercises using standardized questions via e-mail, the web or by telephone.  In the latter case, these large surveys can be undertaken at routine intervals, or following a significant weather event.  All of these techniques play a part in establishing levels of satisfaction, though arguably the more standardized approaches are necessary to define and employ a true metric.  And, as with Forecast Accuracy, there may be aspects of Customer Satisfaction which are simply outside of the NMHSs control – they may be more dependent on the customer's situation (environmental, or economic, perhaps), or on public perceptions influenced by the mass media for example.  Again, these external factors can be minimised by using large and representative samples, longer periods of investigation or multiple events.  So care should be taken in using results from small-scale and bespoke customer surveys as a true Customer Satisfaction metric; these results are best used alongside more objective measures from larger surveys from which statistically valid conclusions can be more easily drawn.  And, when viewed alongside results from Accuracy metrics, Satisfaction measures can give highlight any difference between customer perception and objective performance.

Examples

· Telephone customer satisfaction surveys undertaken immediately after a severe weather event has occurred or has been forecast;

· “Customer satisfaction measures cover all our main customers except the general public”;

· “We have specific questions for our customers, so that we can tell how well our effort to service our customers really works in the opinion of customers themselves”;

· Use of the ‘Met Promoter’ score (a version of the widely used ‘Net Promoter’ score - see http://en.wikipedia.org/wiki/Net_Promoter).  This assesses the likelihood of customers recommending an organization’s services to friends and colleagues;

· “Almost yearly we do set out mail surveys to all our extranet users to get their feedback on the quality of our web services”;

· “To measure the opinion of the general public on the quality and understanding of severe weather warnings we try to organize a large survey every 3 to 5 years.  This survey is performed by an external expertise bureau.  In 2007, we set out a similar survey to professional users as well”;

· Measurements of the percentage of forecasts perceived as accurate, by both specific customers/users (such as pilots, airline operators or ships captains) and the general public; and,

· Yearly measure of customer satisfaction as measured on an external benchmarking scheme by an external assessor of public-sector organizations.

REACH
The “WMO Strategy on Service Delivery” identifies the importance of the Availability of services which meet users' needs.  For instance, are those who need to know about a forecast: 
a.) aware of its existence; and b.) able to access to it?  For commercial services, these questions are commonly addressed when a new service is implemented.  But for PWS products, there has traditionally been a reliance on a 'push' of information to the wider public via the media – usually television and radio.  It is necessary to measure the effectiveness of this communication route, and the growing importance of other media, such as the Web, with greater potential for analysis of, and interaction with, the user means it is particularly importance to measure 'Reach' in its own right. 

Examples

· “A severe weather warning was issued X days ago, warning of Y in your area.  Did you see or hear anything about this warning?” - metric is the percentage of “Yes” responses from 6 or more post-event telephone surveys in a year.  Target is 75% or more.
· Total number of page impressions on the website.
· Number of referrals to the website from external sites.

INTERNAL PROCESSES
Though the focus for this discussion so far has been on externally-based metrics, good Service Delivery is reliant on understanding and optimizing an organization's internal processes, the workings of which are not visible to the end user.  Despite this, striving to make the best of these internal processes has direct impact on customers via improved Service Delivery, and on the owners through greater value for money. Measurement of an organization's internal processes should be driven largely by the QMS used, and the key processes defined therein.

Examples

· “We have a set of process indicators, the aim of which is to measure how well a process achieves its objectives”;

· “We have regular internal and external audits to check our ISO:9001 abilities”;

· Research activities are periodically reviewed by an external committee from the research community;

· Information Technology Infrastructure Library (ITIL) framework used to define Service Management metrics and standards in the specific areas of Problem Management, Incident Management and Change Management; and,

· Production costs for various products and/or processes.
CUSTOMER SERVICE
These metrics are related to Customer Satisfaction, but tend to deal with monitoring the effectiveness of the systems designed to allow continuous feedback from users and customers, rather than the content of the feedback itself.  They can also be used to measure various aspects of the contract between an NMHS and its customers.  Customer Service metrics of these types tend to be well-defined and can be simple to formulate, at least initially, though there should be regular checks for relevance and the targets may need to be finely tuned to ensure they are both realistic and stretching.

Examples

· “Respond to correspondence from all quarters within a maximum of five (5) working days, and to answer with courtesy all telephone calls within a maximum of two (2) minutes”;

· Meeting Customer-Supplier Agreements (CSAs);

· 95% or more of annual average of complaints answered within 28 days; and,

· 85% or more of annual average of all calls to be answered within 20 seconds.

COMPLIANCE, TIMELINESS & RESLIENCE
Metrics of this kind are designed to measure the details of service quality away from conventional measures such as accuracy.  As such, they often gauge processes whose performance is entirely under the control of the organization, and so represent a powerful and objective set of measures which can be strongly weighted within the overall set of measures and targets (such as KPIs).

Examples

· ‘On Time, In Full’ (OTIF) – a collection of measures of compliance, timeliness and in some cases accuracy of a representative sample of commercial forecasts.  Measured monthly.  Can be combined into a single ‘OTIF score’, which is used as a high-level Business Process Measure for the organization.
· “100% of Australian Tsunami Bulletins issued from the Joint Australian Tsunami Warning Centre (JATWC) are available to the emergency services and the public within 40 minutes of a significant event in the Pacific or Indian Ocean” [in the case of warnings for very rare but high impact events it is appropriate, and in fact advisable to set a target of 100%].

· Quarterly report on consistency and grammar of key products to be provided to external user group.
· Monthly measurement of percentage of METAR and TAF bulletins issued on time.
· “95% of schedules meteorological observations are recorded and distributed on time to primary stakeholders”.

· Maintain full functionality of public website over 99.5% of the time (three (3) month rolling average).

MILESTONES

Milestones can be regarded as a special kind of metric, which measure the delivery of a step change to a product, service or system, or the exploitation of a new capability.  They can form a useful component of a set of metrics, though clearly it is impossible to set anything more than 'PASS' as an target.  They should therefore be used sparingly and certainly should not comprise the majority of a set of metrics.  They should also refer to specific, in-year activities, with new milestones defined and agreed for the new review period.

Examples

· Undertake a Review of the National Severe Weather Warning Service by end of FY.
· Provide location forecasts, observations and mountain weather hazards in Welsh and Gaelic by end of FY.

_____________
