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Abstract: The selection, procurement, and deployment of an Enterprise Resource Planning (ERP) system is fraught with risk in exchange for significant
business and financial rewards [26]. In many cases the packaged ERP product
does not provide the entire solution for the business process. These gaps can be
closed with third party products or by customizing existing products. Management of this customization, as well as the selection of the core ERP system has
traditionally been addressed through high–ceremony, science–based, project
management methods [13]. Well–publicized failures using this approach creates the need for new methods for managing ERP projects [11]. This compendium paper describes an alternative to the traditional high–ceremony IT projects management methods. Although many of the methods described are not
new assembling them into a single location and focusing on a single issue provides the tools to make decisions in the presence of uncertainty, focus on the
critical success factors, and address the managerial and human side of project
management Agility allows the project management methods as well as the
system to be adaptively tailored to the business needs.

1. Introduction
Using accepted standards for doing business significantly reduces the coordination
efforts between business partners as well as internal information and workflow processes [46]. ERP provides the means to coordinate and manage this information, by
integrating enterprise information and business processes.
Managing an ERP project is not the same as managing a large scale IT project. IT
projects emphasize requirements elicitation, detailed planning, execution of identified
tasks, followed by end–to–end delivery of business functionality. Even though this
project methodology faces difficulty when scaled to larger projects, applying it to
ERP projects creates further difficulties.
The ERP environment faces constant change and reassessment of organizational
processes and technology [67]. The project management method used with ERP deployments must provide adaptability and agility to support these evolutionary processes and technologies [33]. The use of agile methods in the ERP domain provides:

§ Increased participation by the stakeholders.
§ Incremental and iterative delivery of business value.
§ Maximum return on assets using a real options decision process.

1.1 What’s the Problem Here?
The major problem with software development (and deployment) is managerial, not technical.

The notion that Commercial Of The Shelf (COTS) products are the solution to business problems out of the box has pervaded the literature [13]. The application of scientific management principles to these projects is understandable. The use of predictive
strategies in this environment is inappropriate as well as ineffective since they do not
address the emergent and sometimes chaotic behaviors of the market place, the stakeholders, and the vendor offerings.
This paper describes a method of augmenting structured project methods with
agility to produce a new approach to managing ERP projects. This agile approach
requires analytical tools for making the irrevocable decisions in the face of uncertainty found in the ERP domain. This approach provides methods for dealing with the
interpersonal, stakeholder, and business process issues that arise in the rapidly changing ERP environment.
Agile methods provide the means to deliver not just pretend progress but real progress, measured as business value to all the participants – buyer, seller, and service
provider.

1.2 What is an ERP Project?
The term Enterprise Resource Planning, coined in the early 1990’s, is a software
application suite that integrates information and business processes to allow data
entered once to be shared throughout an organization. While ERP has its origins in
manufacturing and production planning systems, it has expanded to back–office functions including the management of orders, financials, assets, product data, customer
relations, and human resources.
Thinking about an ERP project as a large–scale IT deployment leads to several
unacceptable propositions [13]:
§ Spend $2 million, $20 million, or even $200 million up front for a new technology
with a 50% to 70% probability of a partial or complete write off of the investment.
§ If unwilling to write off the investment, double the original investment to complete
the project successfully.

1.3 ERP Project Management and Normal Science
Modern project management is heavily influenced by the belief that a project management process can be improved by scientific methods [16, 26]. These include the
beliefs create the myth that:
§ Clear–cut investment opportunities with an explicit purpose, beginning, duration,
and end can be identified early in the project.
§ Low opportunity costs for each business or technical decision exist, in most instances with a reversible decision process.
§ Feasible, suitable, and acceptable project attributes can be identified.
§ Accurate predictions of project duration and resource demands are possible once
the requirements have been defined.
§ Worst–case consequences can be determined in advance.
§ The failure of the project was due to lack of skills rather than inappropriate feasibility, suitability, or acceptability of the solution.
This is a normal–science view of project management. In the ERP domain it can
be replaced with a post–modern view 1, in which there are:
§ Highly uncertain facts about the project attributes.
§ Constant disputes about the values and expectations.
§ High decision stakes with irreversible consequences.
§ Urgently needed decisions in the presence of insufficient information.
§ Outcomes that affect broad communities of interest.
Agile methods do not mean that the normal–science model is irrelevant, just that
such a model is applicable only when uncertainty and decision stakes are low [37].
A fundamental attribute of post–normal science is the reliance on heuristics
[32, 51]. Using heuristics to guide the development using agile methods allows the
management of ERP projects to be placed in a post–normal science context.

1.4 ERP Projects are New Ventures
The agile methods used to manage an ERP project can be taken from the Venture
Capitalist approach rather than the IT Managers approach [3, 7, 8]. These methods
include:
§ Staged Investments – capital must be conserved.
§ Managed Risk – all participants must share the risk.
§ It’s the people stupid – the composition of the participants is “the” critical success
factor.
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Classical science and conventional problem solving were labeled “normal science” by Kuhn
[53]. Post–Normal science acknowledges there is high system uncertainty, increasing decision stakes, and extends the peer review community to include the participants and stakeholders, who insure the quality and validity of the conclusions [37].

1.5 ERP is also Enterprise Transformation
Three major processes make ERP projects significantly different from traditional IT
projects.
§ Process reengineering – is about replacing business processes that have evolved
historically within the organization with new and innovative processes embodied
in the ERP system. If the business needs aren’t met in some way by the ERP system, there is a temptation to customize it. If this is done, an instant legacy system
is created with the similar maintenance and support problems as the previous system.
§ Package the delivery of IT capability – is about staging the delivery of system
components and their business value to maximize these resource investments by
the continuous delivery of business value.
§ Shift toward business processes modularity – is about modularizing the architecture of the organization as well as the software. There is technical architecture,
data architecture, application architecture, and enterprise architecture. The deployment of ERP impacts all four of these architectures.

1.6 What is Architecture and Why Do We Care?
One approach to agile deployment of ERP systems is to begin with system architecture. Several benefits result:
§ Business Processes are streamlined – through the discovery and elimination of
redundancy in the business processes and work artifacts.
§ System information complexity is reduced – by identifying and eliminating redundancy in data, software and work artifacts.
§ Enterprise–wide integration is enabled through data sharing and consolidation –
by identifying the points to deploy standards for shared data, process, and work
artifacts.
§ Rapid evolution to new technologies is enabled – by isolating the data from the
processes that create and access this data.
Architecture is a set of rules that defines a unified and coherent structure consisting of constituent parts and connections that establish how these parts fit and work
together [69]. Many of the attributes of building architecture are applicable here.
Form, function, best use of resources and materials, human interaction with these
resources, reuse of design, longevity of the design decisions, and robustness of the
resulting entities are all attributes of well designed buildings and well designed software systems [1, 2].
While architecture does not specify the details of any implementation, it does establish guidelines to be observed in making implementation choices. These conditions
are particularly important since ERP architectures embody extensible features that
allow additional capabilities to be added to previously specified parts [56].

In the COTS domain, architecture provides the guidance to the development team to direct
their creativity.

2. How to Implement an ERP System
IT projects traditionally use formal management processes for the acquisition or development, deployment, and operation of the system that emphasizes planning in
depth. This approach organizes work into phases seperated by decision points. Supporters of this approach emphasize that changes made early in the project can be less
expensive than changes made late in the project.
In the past this approach has been called waterfall. 2 The waterfall approach contains several erroneous assumptions that negatively impact ERP projects:
§ Planning – It is not humanly possible to produce a plan so that its implementation
is merely a matter of executing a defined set of tasks.
§ Plans for complex projects rarely turn out to be good enough for this to occur.
§ Unanticipated problems are the norm rather than the exception.
§ Change – It is not possible to protect against late changes.
§ All businesses face late changing competitive environments.
§ The window of business opportunity opens and closes at the whim of the market, not the direction of the project manager.
§ Stability – Management usually wants a plan to which it can commit. By making
this commitment, they give up the ability to take advantage of fortuitous developments in the business and technology environment [72].
§ In a financial setting this is the option value of the decision.
§ Deferring decisions to take advantage of new information and new opportunities is rarely taken into account on IT projects [74].

2.1 The Road to Hell is Paved with Good Pretensions
The erroneous assumptions in §1.3 create a dysfunctional relationship within the
project that undermines its effectiveness. This dysfunctional relationship is created
when:
§ The client pretends it is possible to define milestones and deliverables far in advance. The client then creates a project plan that formalizes these milestones.
2

The term waterfall has been used many times as a strawman by the agile community. In fact
very few pure waterfall projects exist today. This is not to say there are not abuses of the
concept of waterfall – sequential development based on the simple algorithm REPEAT [Design, Code, Test] UNTIL Money = 0. In practice, development and deployment processes based on incremental and iterative methodologies are the
norm. The literature contains numerous references and guidelines to this iterative project
management approach dating back to the 1980’s [65].

§ The vendor pretends that it can meet these milestones in order to get the business.
Both parties maintain the illusion of good project management by pretending they
know how to meet these milestones, when in fact they are headed for failure.

2.2 Planning in the Presence of Uncertainty
Plans are unimportant; planning is essential – D. D. Eisenhower

The rules of thumb for applying agile processes are built around the increasing levels
of uncertainty experienced by the project [31].
§ A clear future – a single consistent view of the outcome.
§ Alternative futures – a small set of outcomes, one of which will occur.
§ A range of futures – many possible outcomes.
§ True ambiguity – no specified range of outcomes.
The higher the degree of uncertainty the more effectively agile methods can replace high–ceremony methods [10, 70]. In the presence of, the difficulty of planning
does not remove the need for planning – it simply changes its purpose:
§ Plan in order to gain understanding.
§ Plan for unanticipated events – this is called risk mitigation.
§ Don’t take planning too seriously – the original plan is simply a guide to the future
– it is not the future.
2.3 Avoiding Dysfunctional Relationships
Using the three key aspects of a Venture Capital methodology reviewed in §1.4, ERP
projects can as if they were of as business ventures [13]. Using a post–normal methodology, ERP management includes:
§ Staging – deploying all the ERP features at once to gain the benefits of the integration and infrastructure is not a good Venture Capital decision.
§ Different projects have different cash flow requirements therefore different deployment requirements.
§ Capital investment moves to locations with acceptable or low cash flow requirements.
§ The risk / reward proposition must be reasonable for the capital investment requirements.
§ Incentive alignment and risk sharing – among the parties, cooperative problem
solving is a critical success factor.
§ Vendor and system integrator payments should be linked to the accomplishment
of real tasks, not milestone dates.
§ Senior managers’ compensation should be based on successfully delivering
components of the project in an incremental, iterative manner with measurable
business value.

§ There must be no conditional support. Every one should have some skin in the
game. It’s going to get ugly no matter what happens, so conditional support is
the kiss of death for an ERP project.
§ People are the key to success – any successful venture is based on having the right
people. The right team with a mediocre idea is better than the wrong team with a
good idea.

3. Agile Methods and ERP Systems
Agility is the ability to create and respond to change… agile organizations view change as an
opportunity, not a threat [43].

3.1 Agile Method Background
In the 1980’s the development of many large software applications was factory–
centric. Large volumes of code were generated by equally large volumes of programmers [15]. The consequences of this horde approach have been well documented
[24, 25]. As early as 1956 the concept of software process entered the lexicon [18]. The
discussion of software process improvement has a long history, with varied results
even to this day [14, 22, 65, 64].
In recent years, the landscape has changed dramatically for both the suppliers and
consumers of software. Time to market pressures, rapidly changing requirements, the
Internet, and powerful programming languages have placed new forces on traditional
software development organizations [10]. These forces have been felt in the COTS
integration domain as well [57, 78].
One source of modern process improvement was initiated by Royce [65]. From
this, iterative methods improved on the original waterfall process. The mid–1980’s
produced several new processes including the spiral model of Boehm, which evolved
from a risk management point of view [3]. Process programming emerged from formal modeling techniques in the late 80’s [58, 59]. Software process improvements
continue to occupy an important place in research as well as the commercial market
place [3, 19].
The concept of agility has been discussed in detail in the hardware domain [41].
Similar research and discussion is just starting to take place in a manner for the software domain. This leaves a gap in the academic approach to the subject. This gap has
been filled by anecdotal accounts of agile processes being applied in a variety of development domains, but an extensive survey of the taxonomy and processes have not
been conducted [9, 10, 27, 28, 43].

3.2 Pre–Paradigm Issues with Agility
The gap in the agile process theory represents the normal evolution of any intellectual
venture. The current agile processes could be considered to be in a pre–paradigm
state 3. This is a state in which the inconsistencies in the current paradigm (high–
ceremony methods) are resisted until a new paradigm emerges [53]. Some questions
are appropriate for these emerging agile methods:
§ Can these methods be evaluated using the scientific principles found in the high–
ceremony methods?
§ Can the management of ERP systems acquisition and deployment be reduced to a
set of scientific principles?
§ How does the paradigm of agility compare with the more traditional methods
described in §3.1?
§ How are gaps in the current high–ceremony methods filled by agile methods?
3.4 Agile Project Management Principles
It is common to speak of agile methods in the context of the lightweight activities
used to manage the development or acquisition of software. These activities include
requirements, design, coding, documentation, and testing processes using a minimal
set of activities and artifacts needed to reach the end goal – a working software system.
Applying the concept of agility to the management of a software project is a natural evolutionary step from high–ceremony processes. However, several questions
need to be answered by the agile process before proceeding:
§ How can these minimalist approaches be applied in a COTS integration environment while still maintaining the necessary integrity of the delivered product – cost
control, functional capabilities, resource management, and timely delivery?
§ Which project management process simplifications are appropriate for the ERP
domain and which are not?
§ Are all lightweight and agile project management process steps applicable to the
ERP problem domain? If not, which steps are applicable [48]?
3.5 An Agile ERP Delivery Process
Agile methods emphasize rapid and flexible adaptation to changes in the process,
product, business, and deployment environment [9, 10]. This is a generic definition of
agile and not very useful without some specific context. Before establishing this context though, any agile process must include three major attributes. It must be:
3

A paradigm is “… essentially a collection of beliefs shared by scientists, a set of agreements
about how problems are to be understood.” A pre–paradigm is characterized by an abundance
of initiatives, the development of standards, and the increasing use of methods and structure
[42, 60].

§ Incremental, Iterative, and Evolutionary – allowing adaptation to both internal and
external events.
§ Modular and Lean – allowing components of the process to come and go depending on specific needs of the participants and stakeholders.
§ Time Based – built on work cycles, which contain feedback loops, checkpoints,
and guidance on using this information in the next cycle.
3.6 An Options Approach To Decision Making
In the 1980’s Barry Boehm established a framework for an economics–oriented approach to software development focused on cost estimation [20, 21]. These concepts
have been extended in many directions, including the economic tradeoffs made during
COTS product deployment [35]. The selection, deployment, and operation of a complex software system is subject to a high degree of uncertainty. Reasons for this uncertainty are numerous: general macroeconomic influences, changing stakeholder
requirements, and changing demands from customers and consumers for specific
capabilities [38].
Classical financial analysis techniques, such as discounted cash flows (DCF), calculation of net present value (NPV), or internal rate of return (IRR), are not capable of
dealing with this uncertainty.
DCF treats assets as passively held, not actively managed, as they would be in an
ERP project. ERP projects have the flexibility to make changes to investments when
new information is obtained. Treating this flexibility as an option allows decisions to
be made in the presence of uncertainty. The fundamental advantage of this real options framework (versus financial options) over the traditional DCF legacy IT project
framework is that the resulting valuations incorporate the value by making smart
choices over time in the presence of changing information and risk assessments. 4
Many of the choices in the selection and deployment of an ERP system are made
without the theoretical or conceptual foundations described in the previous paragraphs [72].
An important distinction between software development decision–making and COTS decision–
making is that COTS decisions are often irrevocable.
Individual software modules cannot be refactored or redacted since the source code is not
available.

Performing the economic tasks above without some quantitative tools to guide the
decision maker leads to poor choices at best and chaos at worst. Chasing the next
optimization, gadget, or latest vendor recommendation has become all too common.

4

There are other methods to aid in decision–making as well as options pricing – utility theory
and dynamic discounted cash flow are examples. Each of the approaches makes assumptions
as to the applicability, advantages, and disadvantages [75].

3.7 A Quick Options Tutorial
An options based decision process can be used in agile ERP deployment to great
advantage [10, 35, 36, 45]. An option is a contract that confers its holder the right,
without obligation, to acquire or dispose of a risky asset at a set price within a given
period of time. The holder may exercise the option by buying or selling the underlying asset before its expiration date if the net payoff from the transaction is positive.
If the holder does not exercise the option by the expiration date, the option expires
as worthless. The value of the option is the amount one would pay to buy the contract
if it were traded in an open market. An option that gives the right to acquire an asset is
a call option; an option that gives the right to dispose of an asset is a put option.
The value of an option is linked to its asymmetric nature – the holder has the right,
but not the obligation, to exercise the option. The exercise takes place only if and
when it is beneficial to do so [29, 30, 55].
3.8 Important Assumptions About Real Options
The use of an Options–Based decision process in software development has been
popularized in the eXtreme Programming methodology [17]. For the options based
decision process to be properly applied several conditions must exist:
§ An option has value only if there is uncertainty in the outcome, resulting value, or
impact on future decisions. In software defining the dimensions of this uncertainty
is difficult [61].
§ The decision process and the consequences of the decision must be irreversible.
§ Irreversibility implies that the optionable asset is scarce and difficult to replicate
in a timely manner. In the case of software decision processes, the scarce item is
knowledge about the underlying technical and business processes in the form of
core competencies [51]. Project success is related to the maturity of an organization, it capabilities in dealing with projects, uncertainty, and abilities to learn from
the past [62, 68].
In the absence of these conditions, an options–based decision making process may
have little to offer.
There are several theoretical difficulties as well with the options concepts presented in [17]:
§ In software development the underlying asset is not actually traded.
§ In other cases the asset exists only as a result of exercising the option and is not
tradable independently from the decision process.
§ In richly traded markets there is information about uncertainty and values. In the
low volume world of IT projects, obtaining valid data about future values, treating
this data consistently, and dealing with the unqualified effects of staff, business
processes, and changing markets results in a very different valuation process. 5
5

This argument is presented in Strassmann’s The Squandered Computer [73]. In this work he
dismisses the use of real options in constructing values in incomplete markets. Such markets
are where prices are not in the space of the market. Strassmann is correct in that the use of

Using the natural uncertainty of the ERP domain core competencies can be used
to produce complete market information, to apply the options–based decision process
to advantage [6, 34, 71].
3.9 Measuring Value in COTS Project Management
Much of the agile literature discusses value creation. Several questions arise in the
context of options theory:
§ In what dimensions and units is the value measured?
§ How are the contingent future payoffs valued?
§ What is the role of risk–aversion in valuing contingent payoffs?
§ How can tradeoffs in multi–dimensional value spaces be evaluated?
§ How can the value of an option be determined in the presence of uncertainty and
incomplete knowledge?
§ How can core competency be used as the source of the options value as discussed
in §3.7?
These questions are just beginning to be addressed in the agile literature. Some
answers can be found in utility theory and multi–objective decision–making [42].
Even in the absence of the answers to these questions, agile methods can be valuable
in the management of ERP systems deployment, since asking the questions focuses
the attention of all participants on the uncertainty and irreversibility of the decision
process [70].

4. Applying Agile Methods to ERP
Agility implies a systematic vision of the outcome – an intelligent action or ingenium
that makes it possible to connect separate entities and their outcomes in a rapid and
suitable manner.
Ingenium: … the way which we build while going [77].

Agile methods possess values and principles that can be considered heuristics that
guide the process application using the mechanism of Ingenium.

arbitrage–based pricing techniques are not theoretically appropriate for IT projects. Gathering valid data is the source of the problem here. However when markets are incomplete, the
data required for pricing can be obtained from experts in the problem domain. An estimate of
the likelihood of change is produced in the normal course of software engineering management [23].

4.1 Agile Project Values
The set of underlying values for an agile project include: 6
§ Communication – of information within and outside an agile project is constant.
These communication processes are essential social activities for the project participants.
§ Simplicity – defines the approach of addressing the critical success factors of the
project in terms of the simplest possible solution. See Fig. 3 for the ERP CSF’s.
§ Feedback – “optimism is an occupational hazard of software development, feedback is the cure” [17].
§ Courage – important decisions and changes in the direction of the project must be
made with courage. 7 This means having the courage not to engage in non–value
added activities or artifacts.
§ Humility – the best project managers acknowledge they don’t know everything and
must engage the stakeholders to close the gaps.
4.2 Applying Agile Principles
Using these agile values, the following principles create the foundation for managing
ERP projects in an agile manner. 8
§ Assume Simplicity – as the project evolves it is assumed that the simplest solution
is best. 9 Overbuilding the system or any artifact of the project must be avoided.
The project manager should have the courage to not perform a task or produce an
artifact that is not needed for the immediate benefit of the stakeholders.
§ Embrace Change – since requirements evolve over time, the stakeholder’s understanding of these requirements evolve as well. Project stakeholders themselves
may change as the project makes progress. Project stakeholders may change their
point of view, which in turn may change the goals and success criteria of the project. These changes are a natural part of an ERP project.
§ Enabling The Next Effort – the project can still be considered a failure even when
the team delivers a working system to the users. Part of fulfilling the needs of the
stakeholders is to ensure the system is robust enough to be extended over time. Using Alistair Cockburn’s concept, “when you are playing the software development
game your secondary goal is to setup to play the next game” [27]. The next phase
6

7

8

9

These values are taken from the agile Modeling and eXtreme Programming resources. They
are not unique since they can be traced to the earliest project and program management
sources. See [66] for a good review of adaptive and agile process in the aerospace business.
But they do represent a cohesive set of values and principles articulated by the agile community.
This term is used in [17]. I do not consider it the same courage found in soldiers, firefighters,
and police officers.
These principles are attributed to Scott Ambler and are adapted with permission to the ERP
acquisition and deployment domain. [4, 5]
This may not always be the case for ERP, but it is a good starting point.

may be the development of a major release of the system or it may simply be the
operation and support of the current system.
§ Incremental Change – the pressure to get it right the first time can overwhelm the
project. Instead of futilely trying to develop an all–encompassing project develop a
small portion of the system, or a high–level model of a larger portion of the system. Evolve this portion over time, and discard portions that are no longer needed
in an incremental manner.
§ Maximize Stakeholder Value – the project stakeholders are investing resources —
time, money, facilities, and etc. — to create a system to meet their needs. Stakeholders expect their investment will be applied in the best way.
§ Manage With A Purpose – by creating artifacts that have stakeholder value. Identify who needs the artifact. Identify a purpose for creating the artifact.
§ Multiple Project Views – considering the complexity of any modern information
technology system construction or acquisition process, there is need for a wide
range of presentation formats in order to effectively communicate with the stakeholders, participants, and service providers.
§ Rapid Feedback – the time between an action and the feedback on that action must
be minimized. Work closely with the stakeholders, to understand the requirements,
to analyze those requirements, and develop an actionable plan, which provides
numerous opportunities for feedback.
§ Working Software Is The Primary Goal – not the production of extraneous documentation, software, or management artifacts. Any activity that does not directly
contribute to the goal of producing working software should be examined to determine its value.
§ Travel Light – since every artifact must be maintained over its life cycle. The
effort needed to maintain these artifacts must be balanced with their value.
These principles need a context in which to be applied. More importantly they need
specific actionable outcomes within that context.

5. An Agile Application Example
Much of the agile literature provides recommendations and guidelines independent of
a business domain. What is needed is a domain specific set of principles and practices
that can serve as a checklist for getting started [44].
5.1 ERP Functional Domains
There are numerous ERP business domains and functions within those domains. Narrowing the domain from this long list will help focus the case study context. The
business domains in which ERP plays a critical role includes:

Domain

Functions

Product Line Management

Program Management, Product Data Management, Quality Management, Asset Management

Supply Chain Management

Networking, Planning, Coordination, Execution

Customer Relationship Management

Customer Engagement, Business Transactions, Order Fulfillment,
Customer Service

Financials

Financial Operations, Accounting, Corporate Services

Human Resources

Administration, Payroll, Organizational Management and Development, Time Management, Legal Reporting, Strategies

Procurement

Indirect Materials Procurement, Direct Materials Procurement,
Electronic Tendering, Integrated Analytics

Fig. 1.

These functions are too broad for a useful example of agile deployment. One functional area that impacts many business processes is Product Data Management
(PDM). PDM systems manage product entities from design engineering through release to manufacturing. In the ERP taxonomy in Fig. 1., PDM is a good starting point
for an example.
5.2 PDM Domain Relationships with ERP
Engineering processes drive product development, so engineering tools are at the
heart of the PDM systems interaction with the engineering user community. Engineering processes are good candidates for agile deployment, since the process improvement aspects of engineering processes can usually only be discovered by putting them
into practice, experimenting with various tools and user interactions, and evolving
these business processes to deal with unknown and possibly unknowably demands
from the market place.
5.3 Agile PDM Domain Practices
Using the agile principles stated above describes specific actions that implement these
principles for a PDM deployment within an ERP project.

Principle

Applied in the PDM Domain

Assume Simplicity

§ COTS products define the requirements, more than the users do. Don’t make changes
in the system if it can be avoided. Start with the Out Of The Box system and discover
gaps. Fill the gaps with other COTS products when ever possible
§ Separation of concerns is a critical success factor for both products and processes.
Base these separations on the business architecture of the system, and then apply the
technical architecture.
§ Decoupled work processes create architectural simplicity. Search for opportunities to
decouple work processes along technical architecture boundaries.
§ Stateless management of connections between application domains isolates components.
§ Minimize product structure attribute creation early in the deployment cycle.
§ Provide a means to add product attributes and relations to the object model later in the
deployment cycle.
§ Start with the simplest business process; verify the system can be deployed against
these processes. Progress to more difficult processes but always search for the simplest solutions.

Embrace
Change

§ Object architectures enable change, but ruthlessly maintain proper object attributes.
Modularity, information hiding, and other object attributes can pay large dividends
over time.
§ Model based thought processes focus requirements.
§ Continuous delivery using selected products. Focus on vertical versus horizontal
delivery (making the disk move on the first instance and every instance after that).
§ Isolate components to provide a replaceable architecture.

Enable the next
effort

§ Architecture driven planning in depth is the primary role of the project manager and
the architecture staff.
§ Use a Battle Planning paradigm for the daily project activities – it’s chaos at the low
level and big picture strategy at the high level.
§ Focus on values for today, while keeping the generation of value in the future in
mind.
§ Continuously evaluate the future opportunity costs.

Incremental
Change

§ Plan globally, implement locally, guided by architecture.
§ Rapid planning in depth is not an oxymoron. COTS integration is an experience–
based discipline. Skills are important, but are secondary since most decisions are
irrevocable.

Maximize
Value

§ Put tools in the hands of the users. Discover what we have to do for the people who
have to do the work.
§ Provide these tools in a rapid, efficient, and beneficial manner, with the minimum of
resources and disruptions to the ongoing operation.
§ The stakeholders define the dimensions of value, ask them what they want, when they
want it, and how much they’re willing to pay.

Manage with a
Purpose

§ Architecture centered management places the proper boundaries on creativity.
§ Always define the outcome of an action: who benefits? How can this benefit be
recognized? What does this benefit cost?
§ Never confuse effort with results.

Multiple Views

§ Objects (static and dynamic) are nice but they don’t show the business process.
§ Data flow is nice but it doesn’t show the underlying business object architecture.
§ Control flow is useful for business process improvement, but be careful about redundant data and persisted entities.
§ Event and data source and sink can be used for isolating business process boundaries.
§ Business processes can be used to define the highest level boundaries.
§ Interface exchange artifacts are critical for maintaining separation of concerns.
§ Inversion of control – the identification and management of the interface control
points is a critical success factor.

Rapid Feedback

§ Continuous engagement with the stakeholders.
§ War room mentality in which the participants are fighting the system not each other.
§ Continuous delivery of functionality.

Working
Software

§ COTS products change this concept, but system integration efforts are just as difficult
and important.
§ Continuous delivery using standard products with the minimum of customization.
§ Use the vendor’s tools to get something working fast.
§ Avoid customizing a COTS product if at all possible.

Travel Light

§ Analyze and Model once, publish many. Use technology to reduce the white space in
the process and organization.
§ Move fast and light. Use experience based behaviors and high–level specifications to
guide architecture. Low–level specifications add NO sustaining value in an ERP system. Working code is the value to the stakeholders.
§ Working software is the final specification. Use specifications to capture knowledge
that will be needed independent from the working software. This can be interface
specification for 3rd parties, justifications for the decisions, and other tribal knowledge
conveyance materials.

Fig. 2.

5.4 Agile ERP Heuristics
Agility is about being adaptive. Heuristics are a way of learning from the past and
adapting to the future. There is a large body of heuristic–oriented guidelines for programming languages and other low level development activities.
The following are broadly applicable heuristics in the ERP integration problem
domain [66]:
§ Choose components so they can be implemented independently of the internal
behavior of others. Ask the vendor: Can I replace your product with another?
§ The number of defects remaining undiscovered after a test suite is proportional to
the number of defects found during the test. The constant of proportionality depends on the thoroughness of the test, but is rarely less than 0.5 in the traditional
test– last environment.
§ Very low rates of delivered defects can be achieved only by very low rates of
defect insertion throughout the development process. This is the primary contribution of development processes like Extreme Programming [17].
§ The system must be grown not built. The use of evolutionary development and
deployment are critical indicators of an agile organization. Without this the process is not agile.
§ The cost of removing a defect from the system grows exponentially with the number of cycles, since the defect was inserted. Constant and complete test processes
are an indicator of agile organizations [22].
§ Personnel skills dominate all other factors in productivity and quality [49].
§ The cost of fixing a defect does not rise with time. It may be cheaper to discover a
requirements defect in final use testing than in any other way. Continuous releases
are critical in agile organizations. Put the system in the hands of the stakeholder as
often as possible.

§ Architecture–based processes provide a touchstone when things go wrong – and
they will go wrong. The project manager should always ask the question how does
this proposed change fit into the architecture, change the architecture, or affect
the architecture in some way?
5.5 The Critical Success Factors For Agile ERP
The question of what specific agile processes are to be applied in the ERP domain can
be addressed by focusing on the Critical Success Factors related to ERP [63]. One
such list includes [70]:
Top Management Support

Project Champions

Management of Expectations

Vendor/Customer Relationships

Use of Vendor’s Tools

Careful package selection

Project Management

Steering Committee

Use of Consultants

Minimal Customization

Business process reengineering

Defining the Architecture

Dedicated resources

Project Team Competence

Change Management

Clear Goals and Objectives

Education on Processes

Interdepartmental Communication

Interdepartmental Cooperation

Ongoing Vendor Support

Fig. 3.

Applying agile principles and practices in support of these CSF’s will guide the
project manager to the agile methods of addressing the complexities of ERP deployment.

6. Call to Action
It is both interesting and significant that the first six out of sixteen technology factors associated with software disasters are specific failures in the domains of project management, and
three of the other technology deficiencies can be indirectly assigned to poor project management practices [50].

The management of an ERP deployment involves requirements gathering, vendor
selection, product acquisition, system integration and software development, and
finally system deployment and operation. It involves risk management, stakeholder
politics, financial support, and other intangible roles and activities that impact project
success. By applying the values and principles of agile methods along with risk management, clearly defined and articulated critical success factors, architecture driven
design, people management, the agile team can deliver real value to the stakeholders
in the presence of uncertainty while maximizing the return on assets and minimizing
risk.
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