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l. | NTRCDUCTI ON

1. Over the |last few years, studies in managenent science have focused on the
processes by which organi sations |earn and mature. The Software Engi neering
Laboratory of Carnegie-Mellon University has devel oped a nodel and an assessnent

met hod for ranking organisations in ternms of their maturity - the Capability Maturity
Model (CMM. In this paper, the CMMis used to assess the current maturity of

proj ect managenment practices at Statistics Canada and to identify how we mi ght nove
to the next stage.

2. A customi sation of the CMis used to indicate how tools play an integral part
in introducing new practices to an organisation. It is suggested that an investnent
in tools and the supporting infrastructure will have a strong influence on the future

ability of Statistics Canada to conduct projects.

3. The ready availability, commonality across the organi sation and how easily
these tools and supporting know edge assets work together is key to their

ef fecti veness. The paper explores the value of tools in increasing the effectiveness
of know edge workers, including project managers, by incorporating preferred
practices and reference materi al

4, To reach the next stage of maturity in project managenment, the paper concl udes
that Statistics Canada shoul d devel op a project manager conmunity and discipline. It
proposes that we should capitalise on the eagerness of know edge workers to use tools

1 Prepared by Mel J. Turner.
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and that we should enploy this nmedia (in conjunction with training) to spread conmon
practices across this comunity.
. CONTEXT

5. Informati on Technol ogy is a key enabler in a statistical agency’s intrinsic
ability to respond effectively to program demands. However, to respond quickly
requires nore than technology; it requires a framework of common standards and
practices across the agency so that the opportunities for reuse and integration are
maxi m sed.

6. Thi s paper inspects the practices for managi ng devel opnent projects at
Statistics Canada within a franework that is currently being pronoted across the
Canadi an Federal Governnment, known as the Enhanced Framework for Managing IT
Proj ects.

7. Four overall principles have been defined for the enhanced framework to set the
broad paranmeters within which information technol ogy projects are nanaged:

Projects are aligned with, and support, the business directions and priorities;
Cl ear accountabilities are established,

Proj ect managers are devel oped in, and work within, a corporate discipline; and
Proj ect managenent decisions are based on risk managenent.

8. The first two of these principles are well established at Statistics Canada as

a direct result of long-term planning (LTP) and project cost accounting processes

t hat have been entrenched in the managenent culture over a nunber of years. Funding

is allocated to program managers during the planning process and they are responsible
for the successful conpletion of devel opment projects. Interdisciplinary teans, that
may i nclude subject matter, central systenms and net hodol ogy resources, and operations
staff, are enployed to carry out the projects.

9. However, this decentralised approach to the management of projects has proved
to be antithetical to the third principle, which pronotes conmon practices and
di sci plines across projects. Instead, project nanagers have tended to be drawn from

survey managenment or subject matter staff and consequently project managenent
practices vary widely. To sone extent, the use of central methodol ogy and systens
staffs as resources on these projects has mtigated the |ack of common project
practices. As well, Statistics Canada has evol ved nmechanisns to quickly redirect its
work force to where it is needed through career assignment and devel opnment prograns.
These prograns provide an opportunity to spread best practices.

10. Statistics Canada has, fromtine to time, considered inplenmenting a project

manager discipline that could supply expert resources to projects. However, the

advant age of having a manager that is more know edgeable in the subject natter domain

has usually won out. This choice can increase the risk of inadequate planning and

control over the project but at Statistics Canada this risk is mitigated by:

(a) Using inter-disciplinary teans where sonme aspects of project nanagenent are
taken over by the nethodol ogi st or systens nenbers of the team

(b) Keepi ng project size to a mnimum by breaking up | arger endeavours; and

(c) Repeating project patterns that are proven and reusing conponents whenever
possi bl e.

11. These standard sol uti ons have proven to be effective nost of the tinme because
we have a record of (nostly) successful projects. However, the practices are not
sufficiently robust to handle |arge projects, or ones that present significantly new
chal | enges.
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ORGANI SATI ONAL MATURI TY

| evel of success an organi sati on achieves, there is always room

i mprovenent. Statistics Canada is entering a period where we expect there to be

nunber of new projects, an increased requirenent for integration
lines, and therefore a need to take on larger and nore conpl ex
Consequently we need to assess the maturity of our nethods and

determine if changes are required to neet these challenges. The Capability Maturity

Model (CMM) devel oped at Carnegi e-Mellon provides a means make such an assessment.
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13. The CMWM identifies five stages of a maturing organi zation with respect to
proj ect managenent practices. Informally, and in brief, these are as foll ows:
e Initial The baseline is referred to as the initial stage. Projects in

Repeat abl e

Def i ned

t hese organi sations succeed by personal heroics and hard work.
O, put another way, projects are unreasonably dependent on a
few key individuals. These projects are characterised by a
high risk of failure or cost/time overruns. Managenment is by
crisis and intervention. Processes and practices are invented
(or reinvented) as they happen.

At the next stage of maturity there is inproved planning and the
enmergence of a project nethodol ogy. By sharing practices anong
individuals and learning from experience the organisation
reaches a stage where performance is repeatable. Having done
somet hi ng once, it can be done again. The corollary is that a
new chal | enge, with significant differences to past practice,
will likely fail or will be ineffective. Mst organisations,
including Statistics Canada, are at this stage today.

At the third stage we reach a plateau that few organi sati ons go
beyond. Here processes are well defined. St andards can be
defined for deliverables, for perfornmance and for interactions
bet ween players within a project. Different disciplines have
their own standards and common tenplates and tools pronote the
sharing of practices. At this stage it becones feasible to
i ntroduce netrics and to manage on a quantitative basis. The
focus at this level is by organisation. The quality novenent
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and the |1SO 9000 series of standards are targeted at this
stage. Conpanies advertising that they are certified as |1SO
9001 conpliant nmeans they have defined and docunmented their
processes.

« Mnaged At level 4 the project managenment practices become common acro0ss
t he whol e organi sation and part of the culture of governance.
This is characterised by a project managenent discipline with
the associated training and human resource devel opnent
programs. Metrics, used in conmon across projects, provide the
benefit of a quantified, |ongitudinal database of experience.
(Not just in peoples’ heads, but a recorded history.)
Performance is predictive and estinmates are realistic and based
on experience. The focus of this stage is corporate governance
and managenent oriented.

e Optimsing The final level in the nmodel is referred to as the optim zing
| evel . This inplies that the feedback nmechani sns becone so
integrated into the culture that the goal of continuous
learning is achieved. Not only can processes be continually
i mproved based on quantitative methods but management can see
where investnments can have the greatest inpact and return.

14. Based on this nodel, Statistics Canada is a level 2 organisation. It is
successful at projects that repeat a previous pattern but has sone gaps with respect
to defined processes and netrics.

15. However, there are sone positive aspects of Statistics Canada’s practices that
are not highlighted by this nodel, but which enhance our ability to execute projects.
The first of these is our corporate planning and financi ng mechani sm which
effectively manages the duality of project accounting and organi sati onal budgeting.
Under this regine, all activity is accounted for within a project structure, while
resources are supplied (and budgeted) fromthe |ine organisation. That is, projects
consune resources supplied by organi sational units.

16. The second beneficial approach has perhaps evolved as a direct result of the
first; a common understanding that there is an infrastructure capacity enbedded
within the organisation. The definition of infrastructure in this context is quite
broad; it is any capability that is used or shared by multiple prograns or projects.
It may apply to common practices and tools, corporate services or resources provided
to projects, or the technical infrastructure providing common conmuni cation and
conputing capacity.

17. Things that are part of the infrastructure can be reused; they add to our innate
capacity to respond to new chall enges:

Met hods and standards are encouraged by central service providers; as commn
approaches are adopted they reduce the tine to formul ate and devel op our response to
new situations;

General i sed conmponents and common tools make our know edge workers nore productive
by reducing the need for retraining fromproject to project;

A common technology infrastructure, developed and nenaged independently from
proj ects, enhances conmuni cati on and integration possibilities anong projects; and
Common reference databases in the form of repositories and registers neans that
comon devel opment and operational support can reuse existing know edge and dat a.

18. Statistics Canada has a mature |l egacy in each of these areas and recogni ses the
val ue of investing in infrastructure as a neans of achieving efficiencies beyond the



CES/ SEM 43/ 12
page 5

confines of a single project. Sone of these common elenents are fully cost-recovered
fromprojects through usage rates; others are directly funded at the corporate |evel.

I V. FUTURE PRACTI CES

19. The CMM used in the previous section to assess our |evel of maturity also
suggests ways to inprove by | ooking at the higher levels: defined and managed. The
traditional ways of achieving these levels is to docunent processes as best practices

and ensure these are widely used in the agency. To nmanage this, netrics nust be
devel oped and used as a quantitative nmeans to evaluate and i nprove on past practices.

Formulation - Evaluation

Existing I nfrastructure

Organi sational Capabilities

20. There appears to be a barrier within the culture of the organisation to
metrics. Although we are quite focused on results as seen by our external clients,
the variation in project nmethods and a reluctance to explicitly conpare project
performance, work agai nst a consistent set of measures. The central service areas
(systems and net hodol ogy) provide human resources and bill projects for their
services in person-days. This is a nmeasure of input resources rather than a neasure
of output or results. Wiat we require next is consistent size and conplexity
measures for the systems devel oped. This neasure of output would allow conparison of
one project to another and a basis for assessing the relative effectiveness of

proj ect processes and devel opnent practices.

21. The di agram above depicts organi sational capabilities for program and service
areas. It is a nodel of our programcycle. This nodel proposes four basic
continuing and interdependent activities for any statistical project, supported by
the infrastructure. Everything we do falls into one or other of these boxes.

22. Formul ation includes the planning and research activities that define new
proj ects. This includes the intellectual conponent of selecting a nethodol ogy and
system architecture, then defining the devel opment approach. It is an interdisciplinary
activity.

23. Devel opnent nmeans delivering the system and operating procedures, including
training the client and perfornming a trial. This activity should be perforned using

proj ect management nethods and software engi neering principles.
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24, Operation is nost often the responsibility of client areas at Statistics Canada,
but some common activities such as data collection and capture and di ssem nation are
provi ded by dedicated service areas. Simlarly, key information services such as

geography and busi ness register operations are separate organi sations. These services
can be considered part of the infrastructure because they are comopn to many prograns.

25. Eval uati on has not always been seen as a formal step in the cycle, but is
essential to quality assessnent and | earning how to inprove the process. Because of the
| ack of quantitative neasures of project performance this is a weakness at Statistics
Canada.

26. The infrastructure shown in the |ower part of the diagram provides a variety of
techni cal and expert services, though project managenent is not currently one of them
If we are to further inprove our project managenent skills we shall need to devel op
these conpetencies and treat project managenent as a discipline with an associated
trai ning and devel opment program

27. Even wi thout a formal project nmanagenent discipline the infrastructure conponents
exert a significant influence over how projects are conducted through the application

of common nethods and standards, devel opnment nethods and tools. In fact, the use of
comon tools may be the npost effective method of pronulgating conmon practices as

explored in the next section.

cearning [ 5
p—
m—
o 1

V. COVMON PRACTI CES AND TOOLS

A Maturity Model for Tools

28. In a largely decentralised project environnent |ike Statistics Canada, the
met hods and processes used are strongly influenced by how software tools are used.
The nodified maturity nodel presented above illustrates the progression of using

tools in a strategic way to enhance the capabilities of know edge workers.

VI . STAGES

Initial Stage

29. Knowl edge workers of all disciplines are the foundation of Statistics Canada's

ability to respond to new requirenments, and key to their productive capacity is the
use of tools. At the initial stage of organisational devel opnent, tools are acquired
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in an ad-hoc fashion with a focus on individual productivity; they nake experts nore
productive and all ow non-experts to participate in areas that were previously
unavail able to them

30. The market provides a very wi de choice of personal tools, with al nost every
manual task having its electronic counterpart. Choices are nade on the basis of ease
of use and ease of learning as well at other, less tangible, characteristics.

The initial stage is long past in nost organi sations and is nore representative of
home conputer use. Stage 1 tools are used to produce a paper product, and to do this
nore efficiently, and with greater quality, than could be achieved nmanually. Tools
in this class are just technol ogies that anplify our personal skills.

31. Exanpl es of Stage 1 tools are:
= Word processors

= Spreadsheet processors

= Business graphics

» Process and data nodelling tools (application |evel)

Connected Stage

32. The second stage, already well established at Statistics Canada, is when tools
become connected by a common conmmuni cations infrastructure. It is at this stage that
tool s begin to becone part of the culture of the organisation because they are used
to exchange information.

33. Wth a focus on conmunication there is added value in having comopn tools to
ensure that information exchange is reliable and content accurately reflects the
original. The shift from personal preference to a common approach can be long in

some organi sations but the marginal differences between conpeting products are
usually less inmportant than the value of shared informtion

34. This is also a period where the professional appearance or style of output
becomes a driving force. This is partly an aspect of the focus on conmunication but
al so an expression of personal notivation towards professional quality. Tools can be
personal i sed using tenplates and style-sheets so that there is a consistency from
docunment to docunent. Interestingly, this attention to style helps the shift to
comon tools because the integrity of stylistic enhancenents is often lost in noving
content between products.

35. Tool s al so beconme nore connected with each other at this stage and we see the
enmergence of product suites rather than stand-alone tools. This has been
particularly true in the office automati on market but al so occurs in nore specialised

mar ket s such as database and devel opnent tools. Integrated suites of tools generally
i mprove ease of use but at the expense of portability of information to other
famlies of products. It is an open question whether standards will energe to

counter the negative aspects of proprietary data interchange formats.

36. Statistics Canada is currently nmoving towards common tools in the mainstream of
of fice automati on and system nmanagenment, where commrunication is the predom nant
driving force. For specialised tools, particularly in the areas of system

devel opnent, netadata managenent, database design and data analysis there is nmuch
nore di vergence.

37. It is on these expert tools that the remai nder of this discussion is focused.
The audi ences for these tools are our professional know edge workers and the
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potential for inproved comrunication, aided by their tools, is strategic to the
Agency’s capabilities.

38. Exanpl es of Stage 2 tools are:
= Electronic mail

= Scheduling and cal endar managenent
= Web publishing and browsing

= System managenent

Comunity Stage

39. The third stage of maturity is the establishment of communities of tool users.
The focus is on the managenment of the environnent and the support services that
conpl enment the use of tools.

40. Statistics Canada has nmade heavy investnents in training its know edge workers
to build a coomon know edge base and pronpte teammrk. W actively encourage the
sharing of best practices and val ue experience and expertise equally. One of the
mechani snms for broadeni ng experi ence and spreadi ng best practices has been rotationa
proj ect assignnment, particularly by our recruitment and devel opnent prograns.

41. It is clear that job rotation nmechanisms are nost effective when skills are
portabl e across assignments so that retraining is mninmsed and experience is easily
transferable. The use of commopn tools within a particular discipline is a key

el ement of this equation. The system devel opnent comunity at Statistics Canada is a
good exanple of one that is widely dispersed and al so very dependent on a w de range
of tools to do their work. Data anal ysts, database adm nistrators, nethodol ogists
and project managers are ot her exanpl es.

42. The characteristics of tools that support a community approach are sonmewhat
different than personal tools. Most inportantly tools should match, or be tailored
to match, the particular practices enployed within the community. Alternatively, the
practices can be noulded to align with a particular set of tools.

43. Many tools are custom sable through the use of tenplates and progranmabl e
features so they can be the nmeans to promrul gate comon nethods within a community and
anot her nmedia for sharing best practices. Comon tools, when conbined with training
and shared tenpl ates that encourage a common approach, inmprove productivity of the
comunity as a whole rather than just the individual know edge worker

44, A second way that tools support teamwrk is their ability to share work product
through common libraries or repositories. Even the npst basic of products can be
power ful information managers when conbined with an organised file system when teans
nove from personal filing schenes to organised collections it is a sign that the
third stage of maturity has been achi eved.

45, Mor e sophisticated tools provide project environnents (so called Integrated
Devel opnent Environnents or | DEs) and nay support change control features to nmanage
the know edge assets. Such features are often ignored unless they are strongly
enphasised in training and actively promul gated by nmanagenent as preferred practices.
As the community for a particular set of tools grows, it becones economc to
establish expert support groups that pronpote effective practices and provide training
tailored to those practices.

46. Exanpl es of Stage 3 tools are:
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= Conceptual system design tools (Enterprise |evel)
= Dat abase management
= Project management
= Metadata managenent (Application |evel)
= Integrated Devel opnent Environments
I nt egrated Stage
47. For tool sets that are broadly applicable, or those that are critical to the
functioning of the Agency, there will be a stage where an enterprise-w de approach is

desirable. Sone organisations have enforced such an approach at an earlier stage;
Statistics Canada has all owed usage to evolve with the market and has consi dered an
enterprise-w de approach only recently.

48. However, common usage is not the nmain objective of this fourth | evel of
maturity; rather, it is the ability to share resources held in corporate repositories
or registers and nmade avail able through the nedia of tools.

49, Regi sters are nmanaged reference sites that identify sonme collection of things
and i nformati on about them They are fundamental to the operation of the Agency. For
exanple, the e-mail tool mght provide universal access to a register (directory) of
enpl oyees. We also use this termfor key operational references such as the business
regi ster and address register. W are developing classification registers that wll
provi de universal access to standard definitions for data variables. Registers are
necessarily enterprise-w de because they represent definitive sources.

50. Repositories are also shared reference sources that provide the neans for
storing reusable material. They may be thought of as |ibraries of experience rather
than definitive know edge and often energe fromthe community efforts identified at
stage 3. Repositories are the neans by which corporate know edge and hi story becone
i ncorporated into the tools and the tools beconme the primary conmuni cati on nmedi a
anong experts.

51. Exanpl es of Stage 4 tools and services are:

= Enterprise concept registry

= Enterprise classification registry

= Business Register

= Farm Regi ster

» Address Register

= Enterprise software registry

= Enterprise design repository

Learni ng Stage

52. The ultimte stage in the nodel is that tools, and the infrastructure that
supports them have the capacity to learn and to feed this know edge back to the
knowl edge workers. To be a |learning organisation is also a strategic goal; it neans

that the agency as a whole learns fromits experiences, retains and builds that
knowl edge over tine and incorporates the lessons learned into its future endeavours.
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53. The |l earning cycle is shown in the diagram bel ow. Enterprise know edge is
retained in the collection of repositories and registries that are actively fed by
know edge workers. This know edge base al so provides the source material for
speci al i sed support services. The nost inportant of these services is training,
whi ch ensures that best practices |learned in one area are universally applied.

Project Manager

The Know edge Cycle

54, Intelligent tools play a key role in this |earning environment. They are the
medi a by which existing el ements are reused and shared across the agency. The tools
are an integral part of the cycle of know edge workers docunmenting existing practice
and maeking this experience available to coll eagues throughout the professiona
comunity.

55. In such an environment the focus of the know edge worker is on quality
i mprovenent because productivity is already optim sed by the capability to reuse past
experi ence.

VII. CONCLUSI ONS

56. To reach the next stage of maturity in project managenent, Statistics Canada
shoul d devel op a project manager conmmunity and discipline. However, sinply

i ntroducing a central service to pronote project managenent practices is unlikely to
be successful. Instead, we should capitalise on the eagerness of know edge workers to
use tools and enploy this nedia (in conjunction with training) to spread common
practices across this community.

57. A “tools, not rules” approach is better suited to Statistics Canada because of
its interdisciplinary and decentralised nature. As we have many snualler projects,
rather than a few large projects, we expect a tools-oriented approach will achieve

faster penetration. There is also a need for a centre of expertise or Project Ofice
at the enterprise level to ensure that the agency learns fromits collective
experience. The Project Ofice supports the common tools and provi des advice and
training to pronote the best project nanagenent practices. It also maintains a
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repository of past project experience, integrated with the common tool so that this
experience is available to whole community of project managers.

58. If the project manager conmunity gains real value, in the sense of individua
and team productivity, fromthe use of an integrated environnent, then usage wl|l
spread and Statistics Canada as a whole will benefit.

59. We al so noted earlier that Statistics Canada does not have a consistent set of
metrics related to project performance. An integrated project management tool has
the potential of filling this gap in a way that is unobtrusive. By providing a nmeans
for project managers to prepare realistic devel opment estinmates based on past
experience, they would have the incentive to establish nmeasures of size, risk and
conplexity for each devel opment project.

60. The organi sational placenent of the Project Ofice is likely to be an issue at
Statistics Canada, as well as its funding. Should it be funded as a strategic

i nvestmment, or cost-recovered fromthe projects for the services it provides? On
bal ance a direct investnent and subsidi sati on appears to be the wi nning approach
because this is essentially a managenent service and these have usually been
centrally funded at Statistics Canada. Organisationally, a Project Ofice would be an
excel l ent adjunct to Corporate Planning and Audit function because of its strong
links with the Corporate Planning Conmttee (CPC). The CPCis Statistics Canada’s
seni or governance body for project funding. This placenment would al so have the
advant age of being outside any of the existing organisations that participate in
proj ects.

61. Thi s paper has explored the possible inmprovenment of Statistics Canada’ s project
management practices fromthe perspective of organisational maturity. Tools have
been suggested as a nmeans to introduce inproved practices, as well as justifying the
presence of a Project Office. At the time of witing, no concrete plans have been
proposed to advance this suggestion at Statistics Canada.



