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ABSTRACT 

This paper explores, via literature review and focus 
group discussions, the relative importance that Master 
Data Management (MDM) plays in the implementation 
and maintenance of ERP systems. The focus group 
included key players of large-scale ERP 
implementations and/or upgrades, from both an 
internal intra-company and consulting standpoint.  The 
findings of the discussions resulted in practical advice 
on developing an efficient and effective MDM process 
within the ERP system, reducing the risk of a failed 
implementation or the need for expensive additional 
data management software.  The potential impact on 
the global marketplace and competition is also 
explored, as small and medium sized globally- 
positioned businesses embrace ERP.  Given that the 
challenges of master data are not as great if carefully 
planned and managed, there is potential for small and 
medium-sized businesses to gain a competitive 
advantage over larger competitors.       
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Globalization, Global Competition, Competition, 
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INTRODUCTION  

The world really is small and becoming smaller as the 
significance of international borders lessens.  Due in no 
small part to rapid technological advances, 
globalization most often refers to an “increasing 
interdependence in the economic, social, technological, 
cultural, political and ecological spheres” [15].  When 
considering business-specific components of 
globalization, such as increased trade and cross-border 
financial flows and their impact in the operation of 
national economies, it is virtually impossible to 
consider globalization without reference to its inherent 
impact on competition.  And likewise, it’s almost as 
difficult to consider competition and strategies in 
gaining competitive edge in a global marketplace 
without considering Enterprise Resource Planning 
(ERP).   

Peaking in popularity in the 1990’s and still sought 
after today [3], ERP promises a competitive edge in 

today’s global marketplace through a fully-integrated 
set of business processes that can offer a real-time pulse 
on the entity, allowing metrics to be weighed against 
current market conditions for optimal decision making 
[4].  The ERP applications market grew from $25.4 
billion in 2005 to $29 billion in 2006, and according to 
AMR research, is expected to grow an average of 10% 
over the next five years [2]. 

ERP implementations of the past were difficult and 
expensive, which has, until recently, left small to mid-
size companies unable to become ERP-enabled.  In 
addition, traditional ERP systems were developed with 
large-scale manufacturing in mind, which excluded 
service organizations and specialty manufacturers; in 
addition, most service organizations are smaller due to 
the need for subject-area specialization and the lower 
barrier to entry in the service market than in large-scale 
manufacturing.    

As ERP becomes more attainable to these sorts of 
companies, the global competitive playing field is 
evening out, making the potential impact on global 
competition startling. 

One might ask how these smaller companies, who are 
just undergoing ERP implementations now, could 
possibly ever catch up with their larger manufacturing 
forerunners.  The answer is by ‘doing it better’; and the 
best way to do it better is to find out where their 
predecessors tripped up; in other words, to learn from 
history. 

HISTORY OF ERP 

Multi-million dollar, global conglomerates do not 
emerge unexpectedly on the market - they are grown 
through acquisition and merger.  What results, from an 
information technology (IT) standpoint, are disparate 
computer systems, varying business processes and 
incompatible data: the perfect recipe to create a need 
for ERP. 

As previously mentioned, ERP promises a competitive 
edge in today’s global market through a fully-
integrated, streamlined business [4].  Traditionally, 
ERP was designed with large, multi-national 
manufacturing conglomerates in mind. As such, it’s 
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been this suite of Fortune 500 companies that have 
taken the ERP plunge and are the current forerunners in 
the global marketplace.   

However, the path to ‘true’ ERP integration has been 
riddled with disappointment and millions of dollars 
toward failed efforts [5,11].  With a host of culprits 
blamed for ERP shortcomings, such as complexity 
issues [10], cultures resistant to change [13] and the 
common time and cost constraints [4], AMR Research 
vice president, Bill Swanton confirms that “half of all 
problems with ERP systems are caused by master data 
issues” [1].   

Master Data (MD) is today’s term for the critical 
entities of information necessary for organizations to 
conduct business. MD is comprised of “masters” that 
represent the harmonized and consistent coding 
representations for customers, vendors, products and 
things of the like, and the sub-fields that are related to 
them.  What’s more is that these masters and their sub-
fields are not only related to each other, but appear on 
the hundreds of transactions (sales, inventory, 
accounting, production planning, etc.) that can occur 
within ERP when, for example, a sale is made.  Data 
consistency in the masters is what enables the roll-up 
capability that can extend incredible power to strategic 
decision makers.  The impact of that roll-up capability 
increases as the globalization of the company increases. 

Recent studies in ERP show that the previously-
mentioned ‘grown’ businesses that had taken the ERP 
plunge and are coming up short are going back to their 
information-systems roots in an effort to untangle their 
ERP systems and learn why they cannot rely on their 
numbers [6].  What they are finding is that the difficulty 
is not so much in the harmonization of business 
processes, but more so, in the harmonization of the data 
that is the foundation to these business processes.   

Based on legacy systems, data became, over time, 
‘intelligent’ with tacit meaning embedded in keys and 
fields that reach beyond the evident.  When companies 
merged to create conglomerates, they did not have to 
sacrifice their data intelligence because, for the most 
part, the business units still functioned independently. 
When the units became integrated through ERP, 
however, the functionality became harmonized between 
units that still maintained a strong-hold on their data 
and its meaning.   The results are “data as the master” 
and not ERP “mastering the data”.   AMR Research 
shows that “Among large manufacturing companies, 
only about 20% - 25% have an active strategy for 
master data [6].  The rest are all wrestling with how to 
do it.” [1].   

The price for the lack of attention to MD during ERP 
implementations [4] as well as the defining of realistic, 
formalized processes that would need to be put into 
place to maintain data masters [1] are now being 
realized and companies, including ERP software 
vendors such as SAP and Oracle, are responding with 
“Master Data Management” (MDM).  MDM is a 
paradigm of best practices and/or technological add-on 
(bolt-on) solutions to ERP systems [7], and is the most 
popular item of interest in ERP for 2007.   

MASTER DATA MANAGEMENT  

“Started in 2003 as a bolt-on module for SAP’s 
NetWeaver, MDM has blossomed into an industry-wide 
initiative” [12].  MDM software solutions are popping 
up almost monthly along with professional magazines 
devoted to the subject and web site portals.  The current 
MDM market size is about $2 billion and is expected to 
grow to $10 billion by 2009 according to IDC research 
data [12].  The top MDM products on the market today 
are IBM WebSphere Customer Center, Oracle-Siebel 
Customer Data Hub and Universal Customer Manager, 
and SAP’s NetWeaver MDM.   

The premise behind MDM software is for enterprises to 
have a common view and taxonomy of the still non-
standardized MD that exists throughout their enterprise. 
In other words, it allows the ERP system to function 
with the disparate data that it has now by attaching the 
data with a common tag.  

There are three over-arching technical approaches to 
MDM software with a number of varieties stemming 
from these three.  Termed “hub technologies”, these 
standard MDM approaches are “A Conformed Data 
Warehouse”, “An Enterprise Repository” and “An 
Enterprise Registry” [14,16].   

In all approaches, there is a centralized and 
standardized set of attributes that is deemed the ‘golden 
record’; that is, the one set of attributes, common to all 
functional business areas, for a given MD record, that 
will always be used to identify that MD record in all 
forms and variations that it might exist elsewhere. 

The Enterprise Registry Model, for example, stores 
only a key that it generates and the existing keys to 
associated MD records.  Any time changes occur to an 
MD record, the registry is queried for all other 
occurrences of the MD object and the changes are 
proliferated throughout the system.  On the other hand 
is the Enterprise Repository which stores a complete set 
of overriding MD attributes that serve as the ‘single 
face’ of the MD to the user, while the back-end 
processes continue to function with disparate data.  In 
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this model, significant changes to MD, either upstream 
or down, are carefully monitored by a data steward (a 
data owner responsible for the data integrity).  The 
Conformed Data Warehouse approach is very similar to 
the Enterprise Repository except that dimensions with 
overriding MD attributes are built on existing data 
warehouse records and this is what is used as the ‘single 
face’ of MD to the user, with carefully-monitored 
changes pushed upstream when necessary.   The 
approach could be predetermined by the MDM 
software that is chosen, and that could be dependent 
upon the ERP software and the add-on technologies that 
could be in use.   
 
The significant point here, and a common 
misconception to MDM newcomers, is that the MDM 
software does not provide a standardization conversion 
of the existing MD in your ERP system!  These hub 
technologies equate to an additional layer of 
functionality that is running on top of your already 
process-intensive ERP system.  The immense 
complexity of the MDM architecture and survivorship 
algorithms (logic to determine which updates should 
occur or which records are the best match) is staggering 
and it is simply a bandage on a problem that, over time, 
has become too difficult to fix.  But companies running 
on ERP today may have no choice.  With the data so 
finely weaved into a vast array of system functions that 
are currently running their businesses, making broad-
scale MD changes, especially with keys and 
hierarchies, is both complex and dangerous. It seems 
reasonable, then, to pay a price in complexity in order 
to avoid the danger, along with a tangible cost that can 
reach as much as $1 million [12]. 
 
And so, back to the question of, “What can we learn 
from the past to help today’s companies seeking ERP 
enablement ‘do it better’ so as to catch up with the 
forerunners in the global market and increase global 
competition?”.  The answer:  master the master data, 
from the start, and avoid the need for MDM software.  
As one author puts it, “solve the data disparity problem 
where it should be solved:  once, at the source”[14]. 
  

METHODOLOGY 
 
This research began with an extensive literature review 
to learn what sorts of issues are documented as the 
major obstacles in large-scale manufacturing 
conglomerates reaping the benefits of their ERP 
systems, and ended with all roads leading to MD.   
 
As a follow up to what was learned through the 
literature, a focus group comprised of 10 individuals, 
who were key players involved in large-scale ERP 
implementations and/or upgrades, from both a 

consulting-firm standpoint as well as from an intra-
company, data-management view, was assembled.  The 
focus group technique was chosen since studies on the 
focus group find that participants learn for one another, 
and the experience is more stimulating than individual 
interviews [9].  
 
First, participants were asked general questions 
concerning the ERP software and the implementation 
approaches used at their individual institutions, so as to 
rule out outlying responses that might be due to very 
unique situations.  The majority of questions were 
devised to focus participant attention to their past and 
current ERP implementations and any obstacles 
encountered due to MD, from both an initial 
conversion/MD creation perspective to a post go-live 
MD maintenance perspective.  In wrap-up to the 
session, general insights and lessons learned were 
collected.   
 
The focus group responses were compiled by category 
(thematized) and compared with the literary findings as 
a source of validation.  The points of interest between 
these two sources are presented and discussed. 
 

RESULTS 
 
While the majority of late ERP implementations, at 
large, do not point to MD as the single reason for delays 
in their system roll outs, they do indicate that MD was 
probably one of a number of contributing factors to 
delays; this was the case with our participants as well, 
and all participants validated that MD issues crept up 
post go-live, a few to the extent as causing down-time 
in their live systems.  Of those who responded with 
specific timeframes that MD contributed to delays in 
go-live, the average time was approximately 10 months. 
 
With literature surrounding MD proliferating at an 
exponential rate, it is nearly impossible to determine 
which is the larger issue documented with MD: the 
initial composition of MD from legacy data and the 
conversion/load for go-live, or the post go-live 
maintenance for the MD.  When the participants were 
asked this question, the majority pointed to the initial 
MD construction as the larger issue with a smaller 
subgroup indicating that both really are equally critical.  
However, when forced to choose between the two 
issues, they chose the initial MD composition as the 
more critical issue.   
 
All of the organizations represented by the focus group 
participants are multi-national in nature.  As such, 9 of 
10 employ both a global and local configuration and 
MD organization (one uses strictly a global 
architecture).  For this majority having both global and 
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local MD, there were multiple levels of organization 
that needed to occur in the initial MD creation and 
standardization, one with MD that would be shared 
around the world and the other with MD that would be 
shared throughout an instance (for example, a country).  
Within the latter, however, were numerous, lateral 
agreements that needed to be reached to allow all 
masters to stay synchronized with one another, locally, 
and with the global master level.  As to which challenge 
was the more difficult, establishing the global or the 
local MD, more felt that global consensus was more 
difficult to attain, but almost as many thought local and 
global consensus to be equally challenging.   
 
When a similar question was asked concerning the on-
going maintenance of MD and which was more 
difficult, global or local, the responses were virtually 
the same; in that, consensus on the MD maintenance 
process was more difficult to reach globally, with local 
consensus being almost as challenging.   
 
Whether addressing the creation of MD or the ongoing 
maintenance, and despite the especially complex 
infrastructure and synchronization routines that were 
put in place to handle global and local MD, technical 
difficulties, in either scenario, were not named as the 
fundamental difficulty; it was the issue in gaining 
consensus that was problematic.  It would stand to 
reason, therefore, that when questioned if their ERP 
software vendor had added any enhancements to 
address MD, the majority replied that there were none.  
Again, this is because the problems with MD are 
typically not technical in nature. 
 
On the other hand, the implementation methodologies 
used to assist organizations are very much people and 
process oriented.   A collection of planning and tracking 
mechanisms used by organizations to manage their 
resources during an ERP implementation, each 
approach always has some thread of the process 
focused on MD, as well as change management and 
education which are people oriented.  The breadth and 
depth of the focus of each thread varies, somewhat, by 
methodology.  So, over time, it would seem reasonable 
to expect changes in the implementation approaches to 
assist in the people issues at the core of MD.   
 
The literature is not definitive in determining which 
implementation methods best handle MD approaches or 
if any changes had been made to existing approaches 
that better address MD, overall.  Still, participants were 
asked if the implementation plans that they used had 
been altered in any way, by either the plan’s creator or 
by their particular organization, in order to better 
address MD.  None reported any known changes to the 
implementation methodology that they used that would 

assist with MD.  However, most of the participants 
experienced consecutive ERP implementations, as their 
companies chose a phased approach, either by 
subsidiary or by functional module (business area), and 
as such, they did report changes in their implementation 
plans, instituted by their organization over time, to 
better address some MD issues that had arisen in the 
past.  As one participant put it, “I believe that many of 
the methodologies do not adequately address the 
change management and cultural impact of change 
relating to the conversion of the MD.  Obtaining 
agreement on new processes, degrees of standardization 
to be achieved, and on new organizations necessary to 
maintain the new data structures is usually not well 
addressed in the methodologies -- which tend to deal 
with master data as a technical conversion issue – 
which it is not.”   
 
Finally, the group was asked of their familiarity with 
the term “Master Data Management (MDM)”.  All gave 
logical responses to the words “master data 
management” but none of these pertained to the ERP 
software add-on solutions being marketed today.  What 
this says is that the fundamental problems organizations 
encounter with MD, whether it is the creation or on-
going maintenance, cannot be fixed with software.  
Instead, these MD issues need to be fixed with people 
and procedures within the implementing organization.  
If not corrected internally, ERP vendors, consulting 
firms, and companies developing ERP add-on solutions 
will continue to gain the dollars which could be used to 
gain competitive advantage or ROI.     
 
As stated earlier, the MDM software market is about $2 
billion and is expected to grow to $10 billion by 2009 
[12].  Why?  One can only speculate that either the 
large conglomerates already on an ERP system are 
unaware of the less than optimal solution that bolt-on 
software provides, or, these same companies are doing 
the best they can in a less-than-desirable situation, by 
putting a bandage on an ERP system that’s not giving 
them reliable data, let alone the competitive advantage 
for which they’d hoped.  Either scenario could have 
these huge market-share holders heading to a tenuous 
future market standing. 
 

LEARNING POINTS 
 
As almost a required exercise, we feel compelled to 
offer a litany of well-meaning suggestions.  The 
unfortunate reality is that they are not any more earth 
shattering or innovative than seeing a doctor if you 
don’t feel well.  What makes the difference is actually 
following the good advice of those who have survived 
the process.   
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1.  Start early.   
 
Form an MD team the moment the project gains 
approval and begin exploring MD even before an ERP 
software vendor is selected.  As one focus group 
participant emphatically responded to the question of 
when to begin considering MD, “From the very 
beginning!” The best, first step is to identify the sources 
of MD.  This is also a very revealing step as business 
areas often use, as their masters, data that the IT 
specialists did not know existed.   
 
2.  Work toward the ideal.   
 
Determine the producers and consumers of all 
identified data, and collect and analyze the metadata so 
that each and every attribute and its composition is 
known and the meaning of the attribute in the business 
is understood.  When rogue data and processes are 
uncovered, consider ‘staging conversions’ by using 
your existing IT support staff to integrate the processes 
and data into the mainstream legacy systems.  This will 
eliminate integration steps to ERP later.  As focus 
group participants advised, “The primary data 
structures and hierarchies should be locked down 
during the design phase. Data mapping/conversion 
processing happens well into implementation. For large 
conversions, mock conversions of data and integration 
testing will typically improve the quality of the data to 
be converted.” 
 
3.  Set up a governance function.   
 
This is a two-pronged approach.  The first is to appoint 
data stewards by functional business area.  These 
should be ‘owners’ of the data who have the knowledge 
of the current source data and the ability to determine 
how to transform the source into the MD format.  
Second, develop a data council of which the data 
stewards are a part, but which have a well-defined, 
decision-making process and the ultimate authority to 
make the hard and necessary decisions surrounding MD 
in order to keep to deadlines. As stated by a focus group 
participant, “MD is the foundation on which your ERP 
is built.  This needs to be given consideration both pre-
implementation and post implementation.  The adding 
and changing of data in the system needs to be closely 
controlled, for this reason there needs to be a master 
data control group that is solely responsible for any 
changes or adds to the master data.”   
 
4.  Develop an MD life cycle.   
 
This should be a joint effort of the data council, the 
ERP project leads, and upper management from all 
businesses/subsidiaries involved.  Look beyond the 

initial load and develop a comprehensive change 
process that includes how MD changes will be 
authorized and audited.  For example, this body may 
decide to never delete old masters; instead, they may 
use ‘inactivates’ to maintain an audit trail and, if 
necessary, offload to archive after a time threshold.  Be 
sure to build in MD anomaly alert reporting for the 
stewards and a clear process for each anomaly scenario.  
And finally, integrate the ability to reverse any activity 
done to MD.  
 
5.  Test, test and then test.   
 
As part of the MD life cycle, be sure that system 
configuration or poor process design is not hindering 
your MD.  Remember, the MD function has to include 
data origination, data management and data 
consumption.  Applications using/consuming the data 
have to follow the same standards as a scientific 
experiment.  Transactions must be secure, predictable, 
and reliable. 
 
6.  Document your documentation!  
 
Enough cannot be said concerning the criticality of 
documentation.  Starting before Step One, throughout 
each step, between each step and after the last step, 
document each process, each decision, and each 
scenario.  In fact, there should be processes and 
procedures concerning documentation and the need for 
accompanying documentation at each step in approvals 
by the governance council.  Version control your 
documentation so that the latest decisions and processes 
are being followed and hide previous versions so that 
they are not inadvertently accessed.  Consider some 
type of electronic project notebook that performs this 
function for you.  And remember, if it’s not in writing, 
it never happened.   
 
7.  Enlist others – within careful reason.  
 
Hiring consultants as a catalyst for the project is a good 
idea.  They can offer methods and tools that can be used 
for years.  The key point is that you use the tools.  Once 
a good example is created, use the template and release 
the consultants.  Don’t be afraid to hire clerical help to 
assist in the documentation process as that costs much 
less than consultants documenting for you.  Consider 
salaries throughout your organization and align 
expertise with work that can only be completed by the 
experts, then use clerical/hired help where practical.   
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POTENTIAL IMPLICATIONS ON GLOBAL 
COMPETITION 

 
No one can truly predict market reactions to change; at 
least, not with total accuracy.  It is a matter of 
recognizing similar past patterns in order to forecast 
future patterns.  And in all cases, in all predictions, 
there are the outliers.  So it’s important to apply the 
80/20 rule when evaluating economic predictions.  That 
is, we will be able to point to 20% of cases on the 
market where we KNOW this cannot apply.  And we 
must keep in mind the biggest unknown, which is the 
human factor.  We can never be sure that decision 
makers will choose the most economically sound 
decisions since, in reality, many other factors – not the 
least of which is corporate politics – are in play during 
the decision-making process.   
 
There are a few key factors which should be 
considered.  First is the fact that ERP implementations 
of the past were wildly expensive, and as such, only the 
largest conglomerates were able to make the investment 
in ERP.  Second is the fact that traditional ERP systems 
were developed with large-scale manufacturing in 
mind.  This left only the largest service organizations 
willing to spend the time and money to customize ERP 
systems and become ERP-enabled with their large 
manufacturing peers.   Tied to this fact is the reality that 
there are more, smaller service organizations than there 
are smaller manufacturing organizations, by virtue of 
the service business’ need for specialization and the 
lower barrier to entry in service than manufacturing.     
Third is the fact that these early ERP implementations 
were riddled with problems, the residual effects of 
which are still being felt by the conglomerates that 
implemented them.  These companies are not seeing the 
promised, competitive benefits of their ERP systems.  
And finally comes the variable in the economic 
equation which allows our “what if” analysis; and that 
is the assumption that the smaller manufacturing and 
multitude of service organizations that are only now 
seeking ERP enablement, will be able to ‘do it better’ 
through mastering their master data from the start.       
 
The first and obvious evolution is steeper competition 
in the global service sector.  Smaller service companies 
will now be able to compete with the fewer ERP-
enabled, large service companies and we could see a 
gradual shift in market share to the smaller 
organizations.  Increased competition means a drop in 
prices which smaller companies can absorb better due 
to lower overall overhead/administrative costs.  This 
could ultimately lead to the breakup of the larger, 
diversified service organizations, by discipline, so that 
they will be in a better position to compete with lower 
prices.  A total reorganization of the market players 

could result as the up-and-coming begin to buy out 
other newcomers to reestablish the huge market players 
in the service sector. 
 
But before we see the final stages of market 
repositioning in the service sector, some changes in 
manufacturing should be expected as well, that will 
affect who emerges as the leader in the service sector 
evolution.   
 
While the barrier to entry in manufacturing is much 
higher than service, there are small to mid-size 
manufacturing firms that exist, many of which focus on 
product specialization.  If these companies are able to 
ERP-enable their businesses more efficiently than their 
large predecessors, they will be more efficient, 
business-wise, and see a rise in their bottom line. 
Recent studies have reached the conclusion that ERP 
has created “a competitive advantage for SMEs [small- 
and medium-sized enterprises] by being responsive and 
agile to change” [8].   The extra revenue could be used 
to diversify and gradually pull market share from the 
smaller, specialized lines of the larger manufacturing 
companies.  We could start to see spin-offs in large 
manufacturing being acquired by newcomers and, 
again, a market repositioning - this time in the 
manufacturing sector.   
 
So overall, the decisions that are made by 
manufacturing concerning their use of services during 
the repositioning of both the service and manufacturing 
sectors, and how quickly both are to react to market 
changes, will impact the evolution of both segments.   
This is the human factor of which no one can be certain.    
 
While this analysis is in no way comprehensive, it is 
enough to spark some interesting thoughts on market 
impact and an increase in global competition, and what 
that could mean.  It can offer some hope to the U.S. 
market as well.  Consider a simple example of the many 
possible.  If manufacturing competition increases, the 
U.S. may be in a better position to compete in the 
global market, with a decrease in technical off-shoring.  
This scenario could positively impact the U.S. job 
market, and could ultimately affect higher education, as 
high-school graduates could see a more promising end 
to the effort of obtaining a college degree. 
  

CONCLUSION 
 
Dr. W. Edwards Deming, once the quality guru of the 
U.S., taught us that “you must fix the quality problems 
at their source or you will be doomed to fix them 
forever”[14].  Given the excessive time and expense 
involved in the implementation and maintenance of an 
ERP solution, it makes great sense to carefully plan the 
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master data and its relationship to inherent system 
processes, both at local and global levels.  This 
provides the opportunity for the ERP implementation to 
produce a competitive advantage and avert the need for 
expensive, add-on, commercially available MD 
solutions at a later date.  Rather than taking the 
Sisyphean approach to MD with a never-ending quality 
and management battle with your information, work to 
make it correct from inception.    
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