
 

IDENTIFICATION OF BUSINESS ORIENTED 
DATA QUALITY METRICS 

(Research Paper) 

Boris Otto 
University of St. Gallen, Switzerland 

boris.otto@unisg.ch 

Kai M. Hüner 
University of St. Gallen, Switzerland 

kai.huener@unisg.ch 

Hubert Österle 
University of St. Gallen, Switzerland 

hubert.oesterle@unisg.ch 

Abstract: Corporate data of poor quality can have a negative impact on the performance of business 
processes and thereby the success of companies. Similar to machine tools corporate data show signs 

of wear (imaging a moving customer with a new address, for example) and have to be monitored 
continuously for quality defects. Effective quality control of corporate data requires metrics that 

monitor potential data defects with the most significant impact on the performance of a company’s 
processes. However, due to company specific success factors and IT landscapes, it is hardly possible 

to provide generic metrics that can be implemented without any adjustment. This paper presents a 
method for the identification of business oriented data quality metrics. The presented approach takes 

into account company specific requirements from both a business and an IT perspective. The me-
thod’s design and evaluation process is discussed in the context of three real-world cases. 
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INTRODUCTION  
Poor corporate data can have a negative impact on the performance and the success of companies [2, 43]. 
Corporate data are generated in business processes (when entering design parameters for manufacturing a 
watch movement, for example), and they are used in business processes (when manufacturing a watch 
movement using design drawings, for example). If critical data are missing, a business process may be 
severely impeded. And if critical data are flawed (e.g. inaccurate values), undesired results are very likely 
to occur. With regard to the example of watch movement manufacturing, missing design drawings would 
increase process cycle time, and inaccurate data in the design drawings would result in the production of 
scrap. Apart from impairing business process performance, poor data quality (DQ) may result in inappro-
priate or even wrong decision-making regarding a company’s overall business strategy [39]. For example, 
consolidating procurement volumes for achieving optimized procurement conditions is possible only if a 
supplier or several subdivisions of one supplier can be uniquely identified. If the quality of supplier master 
data is poor, the decision in favor of or against a certain supplier will be based on poor information. 
While the fact that DQ does affect business process performance becomes obvious by simple examples 
like the one mentioned above, the question still remains as to what DQ aspects have what impact on what 
aspects of business process performance. The definition of DQ as ‚fitness for use’ [42, 53] leads to a set of 



 

requirements on data as determined by a specific business context. While a specific set of corporate data 
can be highly appropriate for one purpose, the same set of data can be totally inappropriate for another [2]. 
Both theoretical research and practical experiences made in business projects have shown that knowing 
about some generic interrelations (e.g. missing data usually contribute to decreased process cycle time) 
provides no sufficient basis for sustainable data quality controlling (e.g. identifying critical business prob-
lems caused by data defects as a first step). While literature offers a number of dimensions and frame-
works for identifying various DQ aspects [12, 44, 52], there has hardly been any presentation of concrete 
DQ metrics or procedures to identify such metrics. As a matter of fact, this is what has been explicitly 
declared further theoretical work to be done [2, 29]. Also, the interrelatedness between data defects and 
their impact on business process performance usually is illustrated by means of specific cases [14, 43, 50], 
what suggests that company specific aspects seem to be of crucial importance. 
As taking into consideration the importance of company specific aspects for identifying the interrelations 
between DQ and business process performance, the development of a method supposed to collect compa-
ny specific requirements, include findings known from previous research, and provide DQ metrics in rela-
tion to process metrics, seems to be appropriate. The research question to be answered is: How can com-
panies identify those DQ metrics which are relevant to their business process metrics? 
The paper discusses two central components of the method suggested, namely the procedure model and 
the involved roles. A part of the method’s meta-model is also presented in order to clarify the semantics of 
the concepts proposed. The main part of the paper starts with information on the background as well as 
related work of the topic to be examined, and outlines design science research and method engineering as 
the research approaches the work is based on. Following these approaches, the next section describes how 
the method was applied iteratively in three business cases and how it was adapted accordingly. Finally, the 
last section gives a brief conclusion of work at hand and offers an outlook on future research to be con-
ducted. 

BACKGROUND 
Basics 
Information systems provide data in a certain business context (a business process in which customer mas-
ter data are used, for example). When data are used by human beings, they turn into information, and in-
formation finally turns into knowledge. A detailed discussion on the differentiation of data, information, 
and knowledge is offered by [3, 4, 10, 47, 48], for example. This paper postulates that data contain pieces 
of information, and information can be extracted by interpreting data, e.g. by subordinating data under 
existing categories or schemas. Data interpretation usually is done by computer programs, e.g. by inter-
preting a certain sequence of characters as a date of birth. So, while any transformation of data into infor-
mation usually (though not always) is independent of the user of the data, it is by any means dependent on 
the context the data are used in (the computer program, in the example) [51]. Knowledge, finally, is gen-
erated by linking pieces of information with one another, or by linking pieces of information with existing 
knowledge. This transformation does depend on the user of the information, and on their specific situa-
tion. The result of any such transformation process can be seen in the effect generated by any concrete 
action of the information consumer in a certain context. For example: In a DQ monitoring process, a fig-
ure (piece of data) is interpreted as a certain value of a metric (information) triggering a maintenance ac-
tivity (effect) because a certain threshold value (existing knowledge) has been exceeded (linking of infor-
mation and knowledge). 
Regardless of such clear theoretical differentiation between data and information, practitioners use the 
term ‚data’ in a broader sense. Master data (e.g. customer or materials master data) are not just values (e.g. 
0721) but comprise also the act of interpreting by means of certain schemas (e.g. a telephone area code) or 
in a certain context (e.g. area code plus a customer’s phone number). As the method to be presented in this 
article does not so much aim at a theoretical differentiation of certain terms but rather focuses on the prac-
tical use of data in business processes, the paper favors broader semantics of the term ‚data’ (cf. Figure 1).  



 

DQ is defined by the degree of benefit (or value) perceived by a user using certain data in a certain context 
(‘fitness for use’) [42, 53]. The benefit the data bring about (i.e. their quality) is described by a set of qual-
ity dimensions from the user’s point of view, such as timeliness, completeness, and believability. In order 
to obtain concrete values for DQ, these DQ dimensions need to be operationalized by DQ metrics [1, 2, 8, 
29]. For any DQ metric a measuring method has to be specified that determines a point of measuring 
(where does the measurement take place?), the object (what is to be measured?), a measuring tool (how is 
the measuring done?), and a measuring scale [2]. 

Related Work 
There have been numerous theoretical studies on the identification of DQ dimensions [11, 13, 29, 42, 52, 
53]. Some of these studies even include a definition of metrics for DQ measurement. However, the metrics 
proposed are either generic and do not include a description of possible measuring techniques [11], or they 
refer to certain domains or even single specific cases only [19]. Also, the impact of DQ on companies’ 
business process performance or on companies’ capabilities in general has been examined by many ex-
perts [2, 12, 43, 45, 46]. However, what has rarely been provided yet are concrete measurements of DQ or 
any attempts of quantification of any stated impact on business process performance. 
While provision of generally applicable DQ metrics is broadly desired by practitioners and explicitly men-
tioned to be in the focus of further scientific research [2, 29], the necessity to adapt metrics to specific 
contexts (e.g. a specific database) is given by definition due to context sensitivity of DQ (‘fitness for use’). 
Therefore, some scientific studies dealt with procedures as to how measuring techniques could be speci-
fied in certain contexts [6, 15, 17, 37]. An overview on various techniques is offered by Batini et al. [1], 
who also describe a method by which DQ metrics can be specified. A similar approach comes from Cabal-
lero et al. [7], who describe a method for specifying techniques for DQ measurement on the basis of a 
specific DQ related information model [8]. 

Research Methodology 
The paper offers a description of the design process of the proposed method for the identification of busi-
ness oriented DQ metrics. Thus, the paper’s main topic is a method as an artifact of design science re-
search (DSR). As a consequence, the paper does not present and discuss any concrete DQ metrics, but the 
method itself and the process of its design. The paper uses DSR as a methodological framework for the 
general design process, and method engineering (ME) as a concrete guideline for designing the method. 
The method is designed and evaluated together with various companies of an applied research program. 
DSR is a framework for design oriented research, aiming at the design of solutions to practical problems 
[20, 31]. Outcomes of DSR are artifacts, i.e. constructs, models, methods, or instantiations. In this context, 
a method is defined as a procedure applied to solve a problem (e.g. an algorithm or best practices). Re-
garding several requirements [20], the design process of a DSR artifact comprises phases of constructing, 
evaluating, and adapting the artifact [16, 31]. 
A method in the context of ME represents a form of integrated, systematic procedure for developing in-
formation systems [21, 38]. ME deals with the design of methods [5], and applies method principles (i.e. 
an engineering design approach of information systems) to the design of methods (i.e. the design of a me-
thod’s components design activities, design results, a meta-model, roles, and techniques) [18]. Design 
activities aim at producing one or more defined design results. Activities can be structured hierarchically 
and can be part of a process sequence. The total of process sequences constitute the procedure model as 
one central component of a method [30]. Being a formal language, the meta-model defines the syntax and 
the semantics of the results of the activities. Roles aggregate several activities, which are executed by in-
dividuals or boards assigned to a certain role. Roles are always involved in activities in one way or another 
(e.g. ‘responsible’). Techniques describe how results or groups of logically associated results are produced 
‘within’ activities [5]. 



 

METHOD DESIGN PROCESS 
Overview 
The paper presents three cases in which, together with the companies involved, business problems and 
causing data defects are identified and related DQ metrics are specified. The following subsections de-
scribe the use and the design process of the proposed method in the context of the three presented cases. 
Table 4 summarizes the cases’ contribution to the components of the method. Table 5 provides a descrip-
tion of the activities of the procedure model (i.e. the design state after Case C) which are already men-
tioned in the case descriptions. The companies mentioned in the three cases are members of the consor-
tium research project Competence Center Corporate Data Quality (CC CDQ) which is part of the research 
program Business Engineering (BE HSG) of the University of St. Gallen. 

Case A: Metrics for Customer Data Used in Customer Service Processes 
Company A is a German telecommunications provider with 234,123 employees worldwide, about 20 mil-
lion customers, and an annual revenue of 61.12 billion euros (in 2008). Company A was the first company 
that evaluated the method. The search for DQ metrics in this company was basically triggered by prob-
lems occurring in business processes (invoices were sent to wrong addresses due to flawed address data, 
for example) and by increasing inconsistencies in customer master data (missing dates of birth, dummy 
entries, etc.). As these data usually were collected and used by company employees (in call centers or 
retail stores, for example), a questionnaire was developed to conduct interviews with employees in order 
to identify business problems (cf. activity I.3 of the procedure model). The questionnaire was structured 
according to the fifteen DQ dimensions [53], and for each dimension the questionnaire contained a num-
ber of (partly company specific) questions. This kind of structured interviewing made it quite easy to as-
sign business problems that could be identified to DQ dimensions (cf. activity I.3). However, no specifica-
tion of concrete DQ metrics (cf. phase II of the procedure model) has been done so far. Primary objective 
was to identify DQ problems. Other, more complex tasks (e.g. the specification of measuring points, 
which must be considered quite time consuming due to large data volumes and a complex system land-

 Procedure Model Roles 

Confirmation The use of a questionnaire for identifying cause-
effect chains between business problems and caus-
ing data defects has proven to be very helpful, and 
so has the questionnaire’s structuring according to 
the fifteen DQ dimensions. Only few problems 
occurred in interviews regarding interviewees’ 
understanding of DQ. 

Involving data users and collectors 
has proven to be very reasonable. 
A lot of business problems could 
be identified which the chief data 
steward had not been aware of 
before. 

New Findings At the beginning a concrete benefit (referring to the 
business process in which problems are occurring) 
should be specified. 
The specification of the measurement approach is a 
complex task that should be described in detail. 

Persons conducting interviews 
should really be interested not only 
in identifying business problems 
but also in designing concrete DQ 
metrics including measurement 
devices and procedures. 
To be able to provide concrete 
specifications for DQ metrics also 
persons from IT departments (i.e. 
the persons responsible for data 
providing systems) should be in-
volved. 

Table 1: Findings from Case A 



 

 Procedure Model Roles 

Confirmation Detailing the documentation of activity II.2 (i.e. 
defining the four given steps for specifying a DQ 
metric) has proven to be very reasonable, as that 
made it possible to determine single aspects very 
specifically (e.g. specification of measuring 
points in focus group interviews with technical 
data stewards). 
As expected, the addition of activities I.1 and I.2 
helped to focus on ‘relevant’ cause-effect chains 
and so improved the result of I.3. 

Involving both business and technical 
data stewards in interviews for iden-
tification of DQ problems has proven 
to be very helpful, as, for example, 
points of measuring could be identi-
fied already during the interviews. 

New Findings Upon specification of DQ metrics it was dis-
cussed whether there are any general require-
ments on DQ metrics, and if so, if these require-
ments are met. Appropriate activities should be 
included. 

No new findings could be identified. 

Table 2: Findings from Case B 

scape) will be done at a later stage. Therefore, upon documenting the business problems identified and 
classifying them according to the DQ dimensions the project was completed. 

Case B: Metrics for Design Data Used in Manufacturing Processes 
Company B is a Swiss producer of watch movements. Unlike in Company A, in Company B the responsi-
bility for designing DQ metrics was clearly assigned to a certain role, the chief data steward. Moreover, at 
the beginning a concrete benefit referring to a certain process (i.e. a manufacture process in a certain pro-
duction line) plus all IT systems involved in this process were identified. Thus, interviewees were both 
process users and technical data stewards. 
Like with Company A, the findings of the interviews at Company B were documented and structured. In 
addition, the documentation for Company B included an informal description of potential DQ metrics (cf. 
activity I.3) as agreed upon by the interviewees. This documentation then was iteratively developed into a 
specification of data to be measured (e.g. all customer data of a particular database), of a measuring de-
vice, of a specification of measuring scales, and of measurement procedures (cf. activity II.2). This project 
led to a requirements specification for the implementation of eight DQ metrics, which meanwhile have 
been implemented and are being used in the manufacturing process.  

Case C: Metrics for Material Data used in Maintenance Processes 
Company C is a German machine manufacturer and automotive industry supplier with 282,123 employees 
worldwide, 290 manufacturing sites worldwide,  and an annual revenue of 45.12 billion euros (in 2008). 
For the project with Company C, a machine maintenance process was identified for being in the focus of 
identifying DQ problems. The primary objective was to achieve improved conditions for the procurement 
of spare parts and accessories by means of cross-site procurement, with identical parts to be identified 
over technical characteristics (e.g. weight, dimensions, material). In the course of the project it turned out 
that both general requirements on DQ metrics and company specific requirements (e.g. caused by the sys-
tem landscape or internal reporting requirements) have to be regarded, so activity II.1 and activity III.1 
were added to the procedure model. 
  



 

 Procedure Model Roles 

Confirmation Examining requirements on DQ metrics has 
proven to be very helpful in order to keep in 
mind overall design objectives. By taking into 
account requirements it is possible to adjust 
expectations regarding the use of DQ metrics at 
an early stage. 

No new findings from our project 
with Company B had to be evaluated. 
The role model basically has proven 
to be applicable for Company C too. 

New Findings To evaluate the quality of the DQ metrics de-
veloped, it is necessary to examine the degree of 
mitigation of the DQ problems identified. 
Therefore it is necessary to identify not only 
business processes but also KPIs allowing to 
monitor these processes. 

To evaluate the quality of DQ metrics 
the respective process owners should 
be involved (e.g. for identifying KPIs 
whose values are supposed to be ma-
nipulated by improved DQ metrics). 

Table 3: Findings from Case C 

Method Composition 
Table 4 shows how each case contributed to the development of the method’s components. The line labels 
represent a qualitative statement on the degree of contribution for the design of the documentation model, 
the procedure model, the roles, and the techniques. The meta-model is left out here, as it is primarily de-
ducted from the documentation model. 
The documentation model and the techniques will not be treated further here. Basically, in all three 
projects similar techniques (interviews, check lists etc.) were applied. However, these techniques have not 
been standardized yet, what makes them hardly comparable. The development, testing, and adaptation of 
concrete techniques and result documents will constitute the next steps in the research process. 
As far as the procedure model is concerned, which was developed in an iterative process, no activity was 
eliminated and at least one activity was added as we moved from one project to the next. So we ranked all 
three projects with ‘high’ regarding their contribution to the development of the procedure model. The 
same thing applies for the role model, apart from case C where no further role was added. 

METHOD COMPONENTS 
Meta-model 
Figure 1 shows entities and relations that are used to describe the activities of the procedure model and the 
results. The six entities and eight relations form just a subset of the method’s meta-model. In the context 
of the paper at hand, their presentation aims at clarifying dependencies between data defects, business 
problems, and lower process metric values, for example. The following listing provides a brief description 
for each entity illustrated in Figure 1. 

• Business Problem. State (e.g. delivery of goods not possible) or incident (e.g. production of scrap 
parts) leading to decreased process performance and hence to poorer values of process metrics. A 
business problem poses a risk (in terms of probability of occurrence and intensity of impact [23], 
both of which are represented by a random variable) to a business process. 

• Business Process. Sequence of chronologically and typologically linked tasks intended to generate 
a clearly defined output bringing about customer benefit. Transforms a given input (e.g. a certain 
material) into a desired output (e.g. a watch movement) under consideration of certain rules and 
by using certain resources (e.g. data). Is controlled and designed by means of metrics defined as 
part of an overall business strategy [9, 22, 40]. 



 

Contribution 
Documentation 
Model Procedure Model Roles Techniques 

High Case C. A template for 
documenting and rank-
ing requirements for 
DQ metrics (cf. activi-
ty II.1) that can be used 
as a checklist (cf. acti
ity III.1) was design

v-
ed. 

Case A. The proce-
dure model com-
prised three activi-
ties comparable to 
current activities 
I.3, II.2 and II.3. 
Activity II.2 was 
just performed on a 
very high level 
compared to cases 
B and C. 
 
Case B. Activities 
I.1 (yet without 
focusing process 
metrics as well) and 
I.2 were added. 
Activity II.2 was 
described in more 
detail. 
 
Case C. Focusing 
process metrics was 
added to activity 
I.1. Activities II.1 
and III.1 were add-
ed as well.  

Case A. The in-
terviews were 
conducted by a 
chief data steward 
with process us-
ers. The order 
was placed by a 
sponsor.  
 
Case B. Both 
business and 
technical data 
stewards were 
included into the 
interviews. The 
role of a process 
owner was in-
tended as well but 
not yet involved. 
 

Case C. A list of 
generic require-
ments for DQ me-
trics to be used in 
activity II.1 was 
defined in a focus 
group interview 
with subject matter 
experts.  

Medium Case B. Templates for 
the informal documen-
tation of the results of 
I.3 and II.2 were de-
signed. 
 
 

  Case A. A ques-
tionnaire with ge-
neric but adaptable 
questions to be used 
as a guideline for 
focus group inter-
views (cf. activity 
I.3) was designed. 

Low Case A. No further 
standardized result 
templates. 

 Case C. No fur-
ther roles. 

Case B. No further 
techniques. 

Table 4: Contribution of cases to the design process of method components 

• Data. Representations of objects (e.g. customers) and relations between objects (e.g. Customer A 
orders Article X) based on the description of certain object characteristics [35]. The process of 
choosing characteristics from the set of all existing characteristics of an object is an abstraction 
process, synonyms are conceptualization, defining an abstract syntax [33], or data modeling [35]. 
A data element (or attribute [32]) is a component of a data model which cannot be further subdi-
vided in logical terms in a given or presupposed setting [49]. The paper considers corporate mas-
ter data (e.g. customer address data, material data, or parts lists), with a focus not on data models 
(i.e. data classes and data elements) but on values assigned to data elements. 



 

• Data Defect. Incident (e.g. a customer’s address data is entered wrongly into a CRM system) lead-
ing to poorer values of data quality metrics. A data defect poses a risk (in terms of probability of 
occurrence and intensity of impact [23], both of which are represented by a random variable) to 
data. 

• Data Quality Metric. Quantitative measure (cf. Metric, as well denoted by data quality measure 
[11, 44]) of the degree to which data possess a given quality attribute (e.g. completeness, timeli-
ness, see [29, 41] for examples). For a data quality metric, one or more measuring methods need 
to be provided (i.e. where the measurement is made, what data are included, what measuring de-
vice is used, and what scale is used for measuring). 

• Metric. Quantitative measure of the degree to which an item (in the following denoted as ‘entity’, 
according to [26]) possesses a given quality attribute (i.e. a feature or characteristic that affects an 
entity‘s quality) [25]. A measuring system (i.e. the measuring procedure that is implemented by a 
measuring device) measures a metric value at a certain measuring point and at a certain measuring 
frequency. The magnitude measured is mapped to a value on a scale to which a measuring unit is 
assigned [26, 36]. 

• Process Metric. Quantitative measure (cf. Metric, as well denoted by operational measures [28]) 
of the degree to which a business process possesses a given quality attribute (e.g. lead time or 
scrap rate). Results directly from process performance, e.g. as the average lead time for processing 
of an order, or as the number of order cancelations per month [34]. Provides information on a 
process’ state indicating weakpoints and allowing immediate reaction [40]. 

  

Figure 1: Entities and relations of a business oriented data quality metric 

Figure 2: Procedure model and degree of usage of activities in each case 



 

Procedure Model 
Figure 2 shows the procedure model as it was specified upon completion of the project with Company C. 
The color codes of the letters under each activity box indicate whether this activity was fully used (black), 
partly used (gray), or not used (white) in the respective project (cf. Table 4 for a brief description of the 
activities’ design process). Table 5 gives a brief description for each activity. 
 
Name Description 

Phase I: Collect Information 

I.1. Identify Business 
Processes and Process 
Metrics 

I.1 is a preliminary activity for I.3 and aims at identifying business processes and 
process metrics to focus on during the remaining identification process. Criteria 
for the selection of a particular business process might be its importance for the 
company’s business success, for example. However, an important selection con-
straint is the availability (i.e. existence and access) of metrics and measurement 
values for the selected business processes to enable a comparison of process 
metric values and measurement values of the subsequently designed DQ metrics. 
Beside an informal documentation of the rationales for choosing the particular 
business processes and metrics, the result of activity I.1 comprises a list of con-
tacts (i.e. process owner and process user) which might by invited to the focus 
group interviews (cf. activity I.3).  

I.2. Identify IT Sys-
tems 

I.2 is a preliminary activity for I.3 and aims at identifying IT systems (e.g. ERP 
systems, CRM systems, or databases) that are supporting the identified business 
processes (cf. I.1). The overall objective of activity I.2. is to identify IT experts 
for the focus group interviews of activity I.3). 

I.3. Identify Business 
Problems and Data 
Defects 

I.3 is the main activity of phase I and aims at identifying cause-effect chains 
between business problems and data defects (i.e. data defects that cause business 
problems). The top-down search direction (i.e. first identifying critical business 
problems and then indentifying causing data defects) has proven to be effective 
in the discussed cases, but indentifying potential business problems for already 
known data defects might be might be useful as well. 
Subject matter experts from both business and IT departments should be in-
volved in collaborative focus group interviews to enable discussions with differ-
ent perspectives. [24] contains interview guidelines and exemplary cause-effect 
chains to support the focus group interviews. The result of activity I.3 is an in-
formal documentation of cause-effect chains (i.e. business problems and data 
defects) and likely affected business processes, process metrics, and data classes. 

Phase II: Specify Requirements and Design Data Quality Metrics 

II.1. Define and Rank 
Requirements for Data 
Quality Metrics 

The result of activity II.1 is a ranked list of requirements a DQ metric must meet. 
The list comprises both generic (e.g. a specified measurement device and mea-
surement points) and company specific requirements (e.g. facility to visualize 
metric measurements in a specific manner). [24] contains a list of generic re-
quirements that have been identified in a focus group interview with subject mat-
ter experts of different companies. The list is used as a checklist in activity III.1 
to verify the requirements’ fulfillment. 

II.2. Specify Data 
Quality Metrics 

The result of activity II.2 is a specification of at least one DQ metric. The basis 
for the metrics’ design process are the results of activities I.3 and II.1. The activi-
ty comprises for each DQ metric 

a) the specification of a (subset of a) data class (e.g. customer data) that is 
measured by the metric, 



 

Name Description 

b) the specification of a measurement device (e.g. a database with data 
analysis functionality) and a measurement point where the measurement 
is to be done, 

c) the specification of a measurement scale to which a measured magnitude 
is to be mapped, and 

d) the specification of a measurement procedure that is implemented by the 
measurement device and performs the measurement at the given mea-
surement point at a measurement frequency. 

Phase III: Approve and Document Results 

III.1. Verify Require-
ments Fulfillment 

Activity III.1 verifies the requirements defined in activity II.1. If a requirement is 
not met, the process starts again with II.1 in order to check the requirements’ 
content and ranking. 

III.2. Document Data 
Quality Metrics Speci-
fication 

The result of III.2 is a documentation of the specification of the DQ metrics (cf. 
activity II.2) including the identified cause-effect chains (I.3), and the require-
ments (activity II.1). This documentation might be used as a  
requirements documentation for the implementation of the DQ metrics, for ex-
ample. 

Table 5: Description of activities of the procedure model 

Roles 
Table 6 shows the assignment of roles to activities of the procedure model by using the RACI notation 
[27] that declares a role to be responsible, accountable, consulted, or informed regarding a particular activ-
ity. The role definitions partially base on the roles described by [54]. The whole identification and specifi-
cation process is managed by the chief data steward who is involved in each activity. 

• Chief Data Steward. The person which puts strategic DQ objectives into reality and leads the 
process of identifying DQ metrics. Directs business data stewards and technical data stewards. 

• Business Data Steward. Cooperates with company departments and business units on DQ issues. 
One business data steward is proposed as being responsible for one specific data class (e.g. ma-
terial master data, customer master data etc.). Yet other concepts are possible too (e.g. responsible 
for a certain department, a certain process etc.). 

• Technical Data Steward. Has detailed knowledge about the IT systems managing and providing 
corporate data. One technical data steward is proposed as being responsible for one specific data 
class (cf. business data steward). 

• Process Owner. Plans and monitors process objectives, and plans and initiates measures for im-
provement. The process owner might grant the permission to use metric measurements of the mo-
nitored processes. 

• Process User. Execute concrete tasks belonging to a certain process. Regarding the creation and 
usage of date in business processes, data defects have impact on daily work of these individuals. 

• Sponsor. A single person (e.g. the chief executive officer) or a board (e.g. management board) that 
has sufficient resources (both money and power) to support or prohibit an initiative like the identi-
fication and implementation of DQ metrics and that might place the order with the chief data ste-
ward for designing and implementing DQ metrics. 

 
 



 

 
Chief Data 
Steward 

Business 
Data 
Steward 

Technical 
Data 
Steward 

Process 
Owner 

Process 
User Sponsor 

I.1. Identify Business 
Processes and Process 
Metrics 

Responsible, 
Accountable 

  Consulted   

I.2. Identify IT Systems Responsible, 
Accountable 

  Consulted   

I.3. Identify Business 
Problems and Data De-
fects 

Responsible, 
Accountable 

Consulted Consulted  Consulted  

II.1. Define and Rank 
Requirements for Data 
Quality Metrics 

Responsible, 
Accountable 

Consulted Consulted   Informed 

II.2. Specify Data Qual-
ity Metrics 

Responsible, 
Accountable 

Consulted Consulted    

III.1. Verify Require-
ments Fulfillment 

Responsible, 
Accountable 

Consulted Consulted   Informed 

III.2. Document Data 
Quality Metrics Speci-
fication 

Responsible, 
Accountable 

    Informed 

Table 6: Assignment of roles to activities of the procedure model 

CONCLUSION AND FURTHER RESEARCH 
The article at hand describes a method for identifying business oriented DQ metrics and outlines two of 
the method’s central components (i.e. a procedure model and a role model). The method takes up a num-
ber of input variables (e.g. critical success factors for a company) and provides a specification of concrete 
DQ metrics that can be used as a basis for implementation of such metrics. 
During the process of designing and adapting the method it became obvious that general findings from 
previous research (e.g. DQ metrics requirements) and company specific findings (e.g. concrete data de-
fects identified) need to be combined. Generic approaches (e.g. DQ dimensions) can be used here as sup-
porting tools but do not offer any applicable results for concrete business contexts without prior operatio-
nalization. 
Despite the presented description of seven activities and six roles to perform these activities, the process 
of identifying ‘DQ metrics that matter’ remains a complex task that has to be supported not only by a 
guiding procedure, but also by a repository of already implemented DQ metrics which serve as best prac-
tices. In particular for the process of identifying ‘relevant’ cause-effect chains between business problems 
and data defects within focus group interviews (cf. activity I.3) illustrative examples of correlated mea-
surements of process and DQ metrics enable discussions and thereby support the identification process. 
Therefore the design and documentation of DQ metrics in real-world cases, the analysis of the identified 
cause-effect chains, and the derivation of generic cause-effect patterns between data defects (e.g. grouped 
by DQ dimensions) and business problems (e.g. grouped by commercial sectors, or supply chain reference 
models) constitute multiple areas for further research. 
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