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1 INTRODUCTION

The quality and efficiency of manufacturing andveésmes have been greatly
improved through continuous improvement method@sgiuch as Lean and Six
Sigma over the last 25 years or so (Antony et28112; McAdam et al., 2011,

Lindsay and Kumar, 2012) . However the applicatiohsuch methodologies in

the healthcare industry are in their infancy stagemany countries including

Scotland (Lindsay and Kumar, 2012). Moreover thsrsubstantial evidence in
the application of both Lean and Six Sigma from ufacturing sector, however,
there is limited empirical evidence in the currditérature demonstrating the
applications of these methodologies within NHS, UK.

A recent study carried out by the American SocfetyQuality (ASQ) has shown
that the correlation between deployment of Lean &nd Sigma within 77

hospitals and improved clinical outcomes and fima@nperformance appeared
equivocal (ASQ, Lean Six Sigma Hospital Study AdwsCommittee, 2009).

The study has also revealed that a high percentdgeospitals, especially
without Lean or Six Sigma deployments, do not tracknmon operational
metrics (length of stay and patient complaints,eample) and financial metrics
(cost per patient for example).

Although the authors have identified over 200 papetevant to Lean and Six
Sigma in Healthcare, it was found that the curriertus on evidence-based
management to improve quality in healthcare castitmat current trends in
evidence-based management are largely based oreptaat arguments and
there are very few empirical studies carried ouutalerstand the benefits of
Lean and Six Sigma methodologies to improve clinicdacomes, patient safety,
efficiency and financial performance. The purpodettos research was to
examine the role that Lean and Six Sigma have wiN#lS Scotland to improve
the efficiency and performance of the organizatama the care provided to its
patients. The study involved collecting data fromsarvey questionnaire
distributed to various hospitals in Scotland folemvby a number of semi-
structured interviews with people who were invohredhe use of Lean and Six
Sigma methodologies in the NHS Scotland.
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The remainder of the paper is structured as folldinst we provide a literature
review on Lean and Six Sigma with a greater foausmpirical studies carried
out by other authors in the context of healthcdoipwed by the research
methodology used for the research, a report on fkedings and finally our
conclusion and agenda for future research.

2 LITERATURE REVIEW

Both Lean and Six Sigma are two powerful methodie®dor improving the
efficiency and effectiveness of healthcare processean is based on long-held
practices advanced by the Toyota Motor Corp. witheanphasis on removing
waste from organisations while focusing on and véeing more value to
customers. Six Sigma, coined by Motorola Corporgtidocuses on the
application of powerful statistical methods to ursiend, quantify and reduce
process variation (Kumar et al., 2011). The purpo$eLean Thinking in
healthcare is to create an environment for imprg¥iow and eliminating waste.
Six Sigma on the other hand, helps to identify godntify problems that are
related to variation in processes. Both are pawetfategies to focus efforts in
the areas that offer the most potential improvemaspite their disparate roots,
it is quite clear that Lean and Six Sigma encompaessy common features such
as an emphasis on customer satisfaction, a cutfuoc®ntinuous improvement,
comprehensive employee involvement and searchofmir causes. Lean always
asks the question, “Why does this process exigliatWhat is the value and the
value stream?”. Six Sigma starts with “How can weriove this process?” It
does not ask “Why does it exist at all? (Antony &ashuelas, 2001).

The following are some of the commonalities anddamental differences
between Lean and Sigma methodologies (Kumar et2@D6; Dahlgaard and
Dahlgaard-Park, 2006; Snee, 2010).

Commonalities include:
* Both are continuous business process improvemethioaeogies
» Both focus on business needs defined by the custome
» Both are practical methods, proven to work in marganisations

 Both involve a comprehensive toolkit for tacklingopess related
problems

Fundamental and critical differences include:

* Lean is primarily good for quick and initial rounof improvements
whereas Six Sigma is suitable for long-term andermproblems where
the solutions are either unknown or vaguely known.
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* Lean requires low investment due to the naturehefttaining and the
skills to be developed as a result of this trainimigereas Six Sigma
demands high investment and is not suitable fandgixcommon sense
problems in the business.

* Lean has less emphasis on statistical tools arfthigwes whereas Six
Sigma requires the use of applied statistical nmighior understanding
and reducing variation in processes.

* No formal organizational infrastructure for Lean pi@mentation and
deployment whereas Six Sigma has a well definedarorgtional
infrastructure (yellow belts, green belts, blackifyemaster black belts,
deployment champions and sponsors in some cases).

* Lean looks into mapping of end to end process &b walue stream
exercises to understand the interactions betwemrepses whereas system
interaction between processes is not considered tiypical Six Sigma
problem solving scenario and this would possibly-sptimize the overall
process performance.

According to George (2002), Six Sigma does notaliyeaddress process speed
and so the lack of improvement in lead time in cames applying Six Sigma
methods alone is understandable. These compasiegeaherally achieve modest
improvement in Work in Process (WIP) and finishedds inventory turns. In a
similar manner, those companies engaged in Leamadelogy alone show
limited improvements across the organization duéheoabsence of Six Sigma
organizational infrastructure. In essence, an natiegl approach utilizing the best
of Six Sigma and Lean Strategies will maximize shatder value by
accomplishing dramatic improvements in customersfsation, cost, quality,
speed and invested capital. The companies pragtitie integrated approach
will gain four major benefits (George, 200Become faster and more responsive
to customers; strive for Six Sigma capability levagderate at lowest costs of
poor quality; and achieve greater flexibility thrgliout the business.

In the case of a patient visiting a medical fagilit is important that the patient
receives due attention at the earliest possihitita predetermined flow. If one
were implementing Lean Thinking alone, the solutmould lead to very fast
process in a flow, but a dissatisfied patient dodaick of attention from a
physician. If one were implementing Six Sigma alote patient will have a
great visit, but the medical facility may not beealo keep up with a required
number of patients in order to be a financiallyblgaorganisation.

According to Bisgaard and De Mast (Biasgaard arel NDast, 2006), an
integrated framework for Lean Six Sigma consisttheffollowing elements:

e A structured approach — the deployment infrastrieetis based on a task
force consisting of champions, Black belts and Grgelts.
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* Project-based deployment — projects are class#igeither “quick wins”
(Lean) or “advanced” (Six Sigma). Lean projects aplied to problems
associated with inventory, lead time reduction, gmacessing time.
Typical Six Sigma projects involve problems asdediawith quality,
defect reduction, variability reduction, yield ingwement, etc.

* Organisational anchoring of solutions — to secume implementation of
solutions and guard against backsliding, tasks aesponsibilities are
clearly defined, procedures are standardised, etc.

» Linking project selection with business stratedy is important to ensure
that projects are aligned with the overall strategobjectives of the
business

DelliFraine and Langabeer (2010) assessed the resedef Six Sigma and Lean
in the Healthcare Industry. They have conductetfuctsired systematic review
of articles on the use of Lean and Six Sigma inltheare settings that were
published between 1999 and 2009. Of the 177 styaibsished during the 10
year period, it was interesting to note that 70%ewelated to Six Sigma, 23%
were related to Lean and 7% were related to bo#inlLand Six Sigma. The
authors found that the level of evidence supportingoositive relationship
between the use of Lean/ Six Sigma and performanpeovement was weak.
They also found that most studies focused on Le&ix/Sigma to improve
processes of care, while few studies focused onSEpna /Lean to improve
clinical outcomes. The authors also found limitedrature on the failures of
Lean/Six Sigma.

The study carried out by the ASQ Lean Six Sigma pitak Study Advisory
Committee (ASQ, 2009) showed the level of adoptidrLean or Six Sigma
practices at US Hospitals. The inability to susiaiprovement was cited as one
of the greatest challenges to successful deployieboth Lean and Six Sigma
deployments. Other challenges include: competitioom other initiatives,
leadership commitment, availability of resourcesptimating employees,
expertise and skills, etc. The study also demotestrthat a majority of hospitals
participated at the study have applied the follmnspecific tools and techniques
of Lean and Six Sigma: Value-stream mapping, 53etPaanalysis, Failure
Mode and Effect Analysis, Statistical Process Qunfive whys, Seven or Eight
Forms of waste, and Visual management.

Feng and Manuel (2008) present the results fromt@mal survey of Six Sigma
program in US Healthcare organisations. A totab6fhospitals responded to
this survey of which 15 hospitals are practicing Sigma while 41 are non-Six
Sigma organisations. Most of the Six Sigma orgditisa have implemented the
program for less than four years, which suggesis $ix Sigma program is still
in its infancy stage in healthcare organisatiorfse @uthors also found that the
lack of commitment from leadership is the majoristesice or barrier for the
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successful implementation of Six Sigma. The typegsrojects performed within
the healthcare organisations were focused on tleegegories: Cycle time
reduction, process flow improvement; and medicedrereduction

Grove at al. (2010) presented the fundamental ehgdls identified during a lean
implementation in a health visiting service wittanlarge primary care trust in
NHS, UK. The authors have utilized a triangulatpgraach for data collection
which included semi-structured interviews, documanalysis and participant
observation. The challenges to lean transformédtiam this study werelack of
understanding of what Lean is all about; poor comiuation; poor leadership;
high process variability; determining who the custy is and what do they
value?; high process variability, and so.on

The authors also argued that if hospitals wishelovdr world-class healthcare in
the face of constrained resources and greater déntlhey need to develop a
long-term vision and world-class leadership to ansthe initiative and get Lean
embedded into the DNA of the healthcare organisatio

De Souza and Pidd (2011) in their study exploredburiers to Lean healthcare
based on experience of applying Lean thinking i th<’s NHS. The authors

concluded that many of the barriers are peopleebaserganizational apart from
inappropriate jargon and a worry that people widl treated like widgets.

Perception that Lean is primarily meant for mantufang can also be a major
barrier to Lean implementation. The authors alsseoled that functional and
professional silos are seen as a major barrieetmlimplementation.

3 RESEARCH METHODOLOGY

The fundamental purpose of this study was to “erantine extent to which Lean
and Six Sigma methodologies are being implementgdinNHS Scotland”. In
order to do this effectively, the general objectiwgere further divided into a
number of specific research questions as follows.

* What is the current status for the use of Lean &mdSigma in NHS Scotland?

* To what extent are the NHS Scotland familiar wlid tools and techniques of
Lean and Six Sigma?

* What benefits have been brought to the NHS Scotlandgh Lean and Six
Sigma strategies?

* What are the Critical Success Factors (CSFs) fgplé@mentation of Lean and
Six Sigma with NHS Scotland?

* What are the common barriers in the implementatibbean and Six Sigma
methodologies in NHS Scotland?

In order to achieve the research objectives, aeyuguestionnaire was initially
constructed drawing upon prior literature. Givenjority of the research
questions are ‘What' type questions, an explorasonyey research strategy was
adopted for data collection (Saunders et al., 2019, 2009). Survey is perhaps
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the dominant form of data collection in the sosigiences, providing for efficient
collection of data over broad populations, amenabladministration in person,
by telephone, or over the Internet (Easterby-Sretttal. 2008, Saunders et al.
2010, Fowler 2002). Survey questionnaire will alléav the largest amount of
data and the most thorough amount of data thatbeamollected within the

boundaries of this study (Fowler, 2002).

Survey questionnaire was first pilot tested with participants from NHS and
Academics. Based on their comments, five questiwese dropped and other
eight questions were reworded. A Likert scale &fas used for critical success
factors and tools & techniques section of the doesaire. The final
guestionnaire was mailed out to 800 people in waricegions of the National
Health Service in Scotland. Of the 800 questiomsaimailed, 90 completed
questionnaires across 18 Health Board Regions (HBRse returned. This
represented a response rate of over 11%, which nadser regarded as
satisfactory (Saunders et al., 2010). A total ofdsponses were not useable due
to incomplete data. This resulted to only 78 congulejuestionnaires used in the
final analysis of this paper. Table 1 presentshitemkdown of respondents who
have completed the questionnaire.

Table 1 — Breakdown of respondents to the survegtmnnaire

Respondents (Type) Frequency
Medical Directors 12
Nurses 14
Medical Doctors 6
Clinical Governance Managers 15
Chief Executives 5
Quality Improvement Managers 11
Patient Safety Officers 4
Lean Champions

Accountants 4
Others 3
Total 78

4 FINDINGS FROM THE SURVEY
4.1 Current Status of Lean and Six Sigma

The first part of our investigation was to undemstahe current quality and
process improvement related initiatives utilized thg NHS Scotland. It was
found that a number of hospitals are using Kaizgdated activities as part of
process improvement. Moreover we also found théioabh Lean has been
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embraced by a number of NHS Trusts in Scotland. é¥@&w there was a clear
lack of evidence in the use of Lean thinking torgfethe culture of a particular
NHS Trust. For many hospitals, we felt that Sixr8égis still new as they are
currently tackling several quick-win projects acosnany hospitals. AS
expected, ISO 9001 is the main quality improvemenitiative being
implemented by the Health Service Executives inyrfasspitals. Lean has been
used for tackling following types of projects inriaus hospitals, e.g. waiting
time reduction in A & E; length of stay in A & Ehroughput of operating
theatres; turnaround times at the operation theatrgroved patient flow across
the hospital (i.e., streamline cycle from refertal admission); improved
discharge management; and improved patient safetyatient satisfaction.

The issue of the key indicators that comes inty plaen prioritising Lean/Six
Sigma projects within the hospitals resulted in ynarore responses. In terms of
the key indicators patient requirements was repotte be important or very
important by many of the respondents. At the séime, poorly performing
areas in the organisation and multi-disciplinargjects were also indicated as
being important indicators for Lean efforts.

It was also noted that many participating hospitalsproximately 70%) using
Lean have had an experience of between 2 and SutAfi% of hospitals have
been using Lean between 5 and 7 years and 10%t&igspave been practicing
Lean for over 8 years. Moreover it was interestmgbserve that less than 5% of
participating hospitals are using Six Sigma methaglp for tackling process
variability problems in the hospitals.

4.2 Tools and Techniques of Lean and Six Sigma

One of the success factors of both Lean and Sim&igre their ability to use the
toolbox in a systematic and disciplined manner.|&ab illustrates the most
commonly used tools and techniques of Lean andS&pma within the NHS

Scotland. Respondents were asked to rate the appficof Lean and Six Sigma
tools and techniques (i.e., usage) on a Likerteésoall to 5, where ‘1’ indicates
‘never been used’ and ‘5’ indicates ‘used contirglgu Similarly, the degree of
perceived usefulness was also rated on a scalde@blwhere ‘1" implies ‘not

useful’ and five implies ‘extremely useful’.

As can be seen from the Table 2, the least commas#y tools and techniques
of Lean/Six Sigma toolbox include: Quality Functiddeployment (QFD),
Mistake Proofing, SMED, Design FMEA, Process FMEPqgtal Productive
Maintenance (TPM), Non-Parametric tests, etc. Tpefive popular tools and
techniques of Lean/Six Sigma toolbox include Benatkimg, Brainstorming,
Patient Feedback, Process Mapping and Root Causlgis
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Table 2 — Most commonly and least commonly usdd &dechniques of Lean

and Six Sigma
Tools/techniques Usage (Mean) | Usefulness (Mean)
Brainstorming 4 3.51
Benchmarking 3.93 3.44
Process Mapping 3.77 3.70
Patient Feedback 3.51 3.14
Cause and Effect 3.42 2.56
Scatter Diagram 2.93 1.79
Hypothesis testing 2.26 1.93
Tally Charts 1.95 1.72
Regression Analysis 1.93 1.77
Pareto Diagram 0.77 0.67
Histogram 0.65 0.42
Quality Costing 0.49 0
Control chart/Run Chart 0.32 0.45
5S Practice 0.16 0.28
SIPOC 0.14 0.16
Value Stream Mapping 0.09 0.21
Error Proofing 0.02 0.09
Quality Function Deployment (QFD) 0 0
Set up Time Reduction (SMED) 0 0.04
Failure Mode and Effect Analysis (FMEA) 0 0
Non-Parametric tests (Mann-Whitney test) 0 0
Total Productive Maintenance (TPM) 0 0

4.3 Key Benefits of Lean and Six Sigma

As the success of Lean and Six Sigma initiatives facused on the project
execution, it was important to understand the avwdeexe the projects are carried
out across the participating hospitals. Figure dwshthe typical benefits of Lean
projects carried out across 18 Health Board Redibil#Rs). The areas that have
experienced the greatest benefits are reducti@panational costs, reduction in
patient waiting times, waste reduction in process®sso on. From the 18 NHS
Health Board Regions, we found that over 40 prejectre Lean related and
about 8 were Six Sigma related. The Six Sigméaedlarojects were focused on
reducing the number of medication errors, reduditigl examination time,
pathology laboratory turnaround time, X-ray filnfels, etc.
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Benefits of Lean Projects

Lean
()}
1

Categories

Figure 1 — Typical benefits of Lean projects frdra participating hospitals

4.4 Critical Success Factors (CSFs) for the succadsimplementation of
Lean and Six Sigma Strategies in NHS Scotland

The idea of identifying the CSFs as a basis foemeining the information needs
of managers was popularized by Rockart (Rocka?919n the context of Lean
and Six Sigma methodologies, CSFs represent thenialsingredients without
which the initiative stands little chance of susce8he leaders of health care
industry should consider the application of Leard &ix Sigma from the
perspective of improving the flow, quality and chitisy of current processes as
well as the ability of processes to deliver patiesite and safety tomorrow. The
following CSFs were perceived to be essential ha successful development
and deployment of both Lean and Six Sigma initedgivn NHS Scotland. The
respondents were asked to rank the CSFs idenfifoed the existing literature
on a scale of 1 to 5 (1= least important, 2= leggartant, 3=important, 4=very
important and 5=crucial). The CSFs used in thidystuere derived from existing
literature of TQM and Six Sigma (Adams et al., 2088tony and Banuelas,
2002; Antony et al., 2008; Antony et al., 2007;téfil et al., 2008; Timans et al.,
2011; Yusof and Aspinwall, 1999; Badri et al., 198%ack and Porter, 1996).
Table 3 illustrates the CSFs which are essentiahi® successful introduction of
Lean and Six Sigma initiatives in NHS Scotland.
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Table 3 — CSFs for Successful introduction ofnLaad Six Sigma

Critical Success Factors (CSFs) Importance | Practice
Focusing on the needs of patients 5.00 3.93
Senior management commitment and involvement 491 .56 4
Strong leadership to continuous improvement pr@sess 4.86 3.42
demonstrated by managers al all levels

Establishing measurement and feedback systems 4.58 3.91
Appointing a Project Champion/Facilitator 453 3.65
Establishing a culture for continuous improvement 514 4.02
Integrating continuous improvement activities idteciplinary 4.49 3.19
teams and at all levels

Focusing on critical processes 4.33 4.21
Focusing on employees 4.33 4.56
Communication with employees 3.95 3.58
Project Management (good project planning, prdjecking, 3.91 3.40
reviews etc. )

Learning from continuous improvement results autiy@apturing | 3.72 3.28
and sharing of learning

Including best practice/gold standard achievemeotsimented 3.65 2.84
guality management system

Organisation infrastructure (e.g. project champjons 3.60 2.91
Understanding methods, tools and techniques etc. 47 3. 3.00
Willingness to take risks 3.44 3.12
Linking Lean/Six Sigma to business strategy, Govemit targets, | 3.14 1.77
Financial indicators.

Training in Lean / Six Sigma 3.23 2.83

Table 3 illustrates the list of Critical Successctbas (CSFs) in terms of

importance (this means expected importance of tarfaccording to people who
had participated in the survey) and practice (eéepeed or perceived importance
for a factor). The top five important factors (framlist of 18 factors identified

from the literature) perceived by the hospitalssiolasn the study were:

* Senior management commitment and involvement
» Focusing on critical processes for improvement

» Establishing a culture for continuous improvement
» Focusing on the needs of patients

» Establishing measurement and feedback systems

The least important factors perceived by the pagdiing hospitals were:
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» Linking Lean/Six Sigma to business strategy, Gowemt targets, etc.

* Training in Lean/Six Sigma

* Including best practice/gold standard achievemiengsdocumented quality
management system

» Organizational infrastructure for Lean/Six Sigmagram (e.g.: project
champions)

* Understanding methods, tools, techniques, etcimwitban/Six Sigma (when,
where, why, what, how?)

It was very interesting to observe that projectsemeot selected by critically
looking into its alignment with strategic objectsvef hospitals or government
targets. Moreover, there was very little attenfiand to training program related
to methodology, tools and techniques of Lean amdS&ma for solving process
and quality problems. We also found that many hafgpdid not have a Lean or
Continuous Improvement champion to identify, monaad review the progress
of continuous improvement projects. The authorscadtthat the participating
hospitals did not have a model or roadmap for st the Lean initiative

which is absolutely essential in our opinion for bmuding Lean/Six Sigma
practices into the culture of NHS Scotland.

4.5 Common Barriers in the successful implementain of Lean and Six
Sigma Strategies in NHS Scotland

There are several barriers and challenges lurkgigvb the surface for health
care industry for consideration before the impletaton and deployment of Six
Sigma business strategy. The respondents were askadrk the five barriers
that they thought were the most important in teofmisnplementing Lean and Six
Sigma. The top five barriers identified for botkdn initiative and Six Sigma
initiative are shown in Figure 2 and 3. For Leaitiative, culture and resistance
to change was considered as the most importaniebavhereas availability of
resources and time was deemed to be the most iampdrarrier to the Six Sigma
initiative.

The cultural issues of NHS are somewhat very diffitco change overnight.
However the author believes the starting pointifitiatives such as Lean Six
Sigma is to execute a one day Workshop coveringagement aspects of Six
Sigma and some of the key challenges in the convéxtealthcare while
implementing such an initiative. Availability ofseurces and time are always an
excuse for many public sector organizations. Ireotd minimize the budget and
resources, it is best to train about 5 to 10 tégntad people in the organization
in the first wave of training. The focus must betba execution of projects and
selection of projects which are aligned with styatebusiness objectives or
government targets. In NHS, it appears that themddar lack of leadership and
strategic vision with regard to continuous businegsrovement methodologies.
The respondents have ranked high on poor trainingoaching as one of the
common barriers in the execution of Lean and Sputai strategy in NHS.
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Chart of Lean initiative vs Barriers to implementation
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Figure 2 — Barriers to implementation of Lean
Chart of Six Sigma initiative vs Barriers to implementation
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Figure 3 — Barriers to implementation of Six Segm

In order to gain greater understanding of the stabtfi Lean Six Sigma
methodology within NHS Scotland, a number of senigfured interviews were
performed. The participants so far included 2 msrse Clinical Governance
Managers, 1 Clinical Governance Head, 3 Medicaé®ors and 2 Consultants.
Most of the interviews lasted between 30 and 45ute What was interesting,
however, from the interviews is that the resporedssut the use of Lean or Six
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Sigma within NHS Scotland can be grouped into tvabegories: either the

principles are known but not used fully and effesly or when attempts are
made to use these principles, the work goes uretbtioy others in the

organization. What is interesting from the resuifsthe interviews is that

majority of the interviewees actually reported kiedge of quality management
tools and techniques. However the findings of shevey seem to suggest that
the majority of tools and techniques being usednateseen as being useful by
staff.

5 CONCLUSION AND AGENDA FOR FUTURE RESEARCH

This paper presents the results of a pilot studtherstatus of both Lean and Six
Sigma initiatives within NHS Scotland. It appeatsatt there is a lack of
management commitment within the NHS to institutaidure of using Lean and
Six Sigma methodologies and encouraging employeesatintain those efforts.
The research on the topic is quite clear that impleting such changes in an
organization requires motivation and communicatiotih employees and others
who will be directly affected and responsible fakihg care of the changes. The
results of this study suggest that upper managewiginn the organization is not
getting directly involved in the actual implememntat of anything that would
come close to encouraging widespread use of LednSanSigma across NHS
Scotland. The findings of this study serve an irtgpa purpose not only for
those within NHS Scotland, but really within NHS UK The ability to
successfully implement Lean and Six Sigma cannatdoeething that is left with
only a few people. Instead, it must be somethhmg the entire organization
takes seriously. This requires that senior managénmust provide the
resources and training necessary to make it happethe same time, there must
be encouragement, which can range from financigentives to simply
providing constructive feedback to employees. k& ¢md, it appears that NHS
Scotland has quite a long way to go before theyerabed Lean or Six Sigma
into the fabric of the organisation or even to mhkan or Six Sigma as the way
to work. In fact, from the data obtained from thiady and the attitudes of staff
members, it would seem that major changes in thiereuof the organization
will be required for any implementation to occucsassfully within the next 5 to
10 years. As part of the future research, the astiidl be increasing the sample
size of the survey and make it as a longitudinadsto assess the status of NHS,
Scotland. Moreover we also intend to pursue a nundfesemi-structured
interviews in the forthcoming months to obtain aeaier insight into the
implementation of these initiatives. The authorsildaalso be keen to develop a
bespoke roadmap for the development of Lean andS&jma for NHS along
with a toolkit which supports the roadmap.
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