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Abstract—Gaining competitive advantage is dependent upon 

an organization’s ability to effectively leverage high quality data 

in business processes. Key Performance Indicators (KPIs) are 

frequently used to measure progress toward business objectives 

and are prevalent in project management methodologies. In 

addition, Return on Investment (ROI) is used to determine the 

net worth of capital investments. However, current 

methodologies lack the ability to link improvements in data 

quality resulting from investments in data management projects 

to these organizational metrics. This research extends the existing 

concepts of ROI and KPIs to propose a methodology for deriving 

data management metrics to support data management decision 

making in alignment with an organization’s vision and strategic 

objectives. 

Index Terms—data quality, information quality, data 

governance, key performance indicators, return of investment, 

cost benefit analysis, business process 

I. INTRODUCTION 

Gaining competitive advantage is increasingly dependent 

upon an organization’s ability to effectively leverage data in 

business processes, resulting in a business need for higher 

quality data. To fulfill requirements for improved data quality, 

organizations are making large capital investments in data 

management projects and technology. 

To meet the increasing demand for data management 

solutions, technology companies are offering data 

management products that will enable the automated 

enforcement of data governance policies and improve overall 

data quality. The viability of continued investment in data 

management projects requires data management professionals 

to demonstrate direct business value and impact to business 

leaders using data management metrics. 

Key Performance Indicators (KPIs) are frequently used to 

measure progress toward business objectives and are prevalent 

in project management and Six Sigma methodologies. In 

addition, Return on Investment (ROI) is widely used to 

determine the net worth of capital investments. However, 

current methodologies lack the ability to link improvements in 

data quality to organizational metrics such as KPIs and ROI. 

This research extends the existing concepts of KPIs and 

ROI to propose a methodology for deriving data management 

metrics to support data management investment decision 

making in alignment with an organization’s vision and strategic 

objectives. 

II. LITERATURE REVIEW 

A summary of the literature related to data management, 

KPIs, and ROI is presented to provide operational definitions, 

describe the process for calculating metrics, and understand 

how to measure business process effectiveness and business 

benefit or value. 

A. Data Management Definition 

According to The DAMA Guide to The Data Management 

Body of Knowledge (DMBOK), [1] data management 

“consists of the planning and execution of policies, practices, 

and projects that acquire, control, protect, deliver, and enhance 

the value of data and information assets.” 

The American Health Information Management 

Association (AHIMA) [2] defines data management as “the 

business processes that ensure the integrity of an 

organization’s data during collection, application, 

warehousing, and analysis.” 

Data management is the high-level planning and 

management practices focused on ensuring an organization 

properly manages and increases the usefulness of data and 

information assets to attain the most value. Data management 

is the execution of the daily processes within the business that 

assess and improve data quality in alignment with the 

organization’s data management priorities and plan. 

The DMBOK [1] identifies the following ten functions 

within data management: 

1) Data Governance 

2) Data Architecture Management 

3) Data Development 
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4) Data Operations Management 

5) Data Security Management  

6) Reference and Master Data Management  

7) Data Warehousing and Business Intelligence 

Management 

8) Document and Content Management  

9) Meta-data Management 

10) Data Quality Management 

B. Identifying Data Quality Perceptions and Issues 

To determine the appropriate data management actions for 

an organization, the current state of data quality must be 

assessed and used to inform decisions. The Information Quality 

Assessment (IQA) [3] was devised to ascertain employee 

perceptions regarding the current state of an organization’s data 

quality and level of knowledge of programs and processes 

within the organizations to manage data quality. The IQA is a 

survey tool for individuals who either, collect, care for, or use 

data in their job role. The results of the IQA are then compared 

to objective measures of data quality. The IQA or a similar 

instrument can be used to determine the gaps between 

perceptions and data quality metrics as well as a comparison 

between the perceptions of each job role. 

C. Key Performance Indicator Definition and Purpose 

KPIs measure improvements or decline in an organization’s 

performance toward achieving critical business objectives [4], 

[5]. The purpose of KPIs is to monitor efficiency and cost 

effectiveness of an organization [6]. Haustein and Bauer [6], 

[7], [8] both agree KPIs are intended to measure the overall 

health of an organization. 

PNMsoft Ltd. [9] offers additional insight by summarizing 

the types of KPIs into four high-level categories based on what 

is being measured: 

1) Revenue improvement 

2) Cost reduction 

3) Process cycle-time improvement 

4) Increased customer satisfaction 

D. Creating effective Key Performance Indicators 

Resources for selecting KPIs are plentiful. The internet 

contains KPI libraries and enterprise business systems such as 

enterprise resource planning, supply chain management, and 

customer relationship management systems come with sets of 

predefined KPIs [8].  Determining the optimal set of KPIs for 

an individual organization can be overwhelming. 

To be effective, KPIs must be based on clear business 

objectives [4]. Business objectives are outcome-based high-

level business goal that can be expressed in quantifiable and 

measurable terms. Clearly established business objectives can 

be translated into effective KPIs using a SMART goal 

framework which means the KPIs must be specific, 

measureable, attainable, relevant, and time-based [10], [11]. To 

be specific, the KPI description must provide enough 

information for the objective to be well understood by 

stakeholders. Measureable means success can be expressed in 

quantifiable terms and assessed against a specific target 

measurement or within a target range. Attainable means the 

goal is achievable with the resources and time allocated. 

Relevant means the KPI measures criteria that is meaningful to 

business objective. Finally, time-based means the KPI has a 

clearly defined time period or point in time when it will be 

measured. 

Eckerson [12] adds to the criteria for effective KPIs by 

defining the following twelve characteristics, some of which 

overlap with the SMART framework: 

1) Aligned - KPls must be aligned with corporate strategy 

and objectives 

2) Owned – There must be an individual or group who 

“owns” each KPI on the business side and is 

accountable for its outcome 

3) Predictive – KPls are leading indicators of performance 

desired by the organization 

4) Actionable - KPls data is provided in a timely and 

actionable method so owners can intervene to improve 

performance 

5) Few in number - KPIs should focus use efforts on a few 

high-value targeted tasks 

6) Easy to understand - KPls should be straightforward and 

not based on complex indexes that users do not 

understand how to influence directly 

7) Balanced and linked - KPls should balance and reinforce 

each other, not undermine each other and sub-optimize 

processes 

8) Trigger changes - KPIs should trigger positive behaviors 

to create a chain reaction of changes in the organization 

to improve performance 

9) Standardized - KPls are based on standard definitions, 

rules and calculations so they can be understood 

throughout the organization 

10) Context driven - KPls contextualize performance by 

applying targets and thresholds to performance so users 

can gauge progress over time 

11) Reinforced with incentives - Organizations can amplify 

the impact by attaching compensation or incentives to 

well understood and stable KPls 

12) Relevant - KPls gradually lose their impact over time, so 

they must be periodically reviewed and refreshed (p. 16) 

Bauer [7], [8] agrees with Eckerson [12] that KPIs should 

be aligned to strategic business goals and objective rather than 

individual business processes and activities to optimize results 

and drive productive behaviors toward a common goal. A 

strategic alignment pyramid can be a useful tool to delineate 

the steps for developing KPIs to ensure strategic alignment [7]. 

E. Linking Data Management and Business Performance with 

KPIs 

The primary objective of data management projects is to 

improve systemic data quality issues that are negatively 

impacting business processes and thereby reducing revenue. 

Redman [13] noted three studies that estimated the cost of poor 

data quality to be in the range of 8-12% of an organization’s 

revenue. However, the studies [13] were proprietary and the 
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approach for calculating was not revealed. Gartner, Inc. [14] 

conducted a research study highlighting the following three 

findings, demonstrating additional impacts of poor data quality 

on businesses: 

1) 40% of all business initiatives fail to achieve their 

targeted benefits primarily due to poor data quality 

2) Data quality effects overall labor productivity by as 

much as 20% 

3) As more business processes become automated, data 

quality becomes the primary limiting factor for overall 

process quality 

Both Redman [13] and the Gartner, Inc. study [14] 

demonstrate the criticality of establishing high data quality 

within an organization to fully realize business goals and 

objectives. The challenge is to develop a methodology 

organizations can consistently use to measure the business 

impact of poor data quality and the benefits gained through 

proper data management. The key to meeting this challenge is 

link the results of data management improvements to improved 

overall organizational performance and key success measures. 

The primary method for understanding successes in 

business performance is through the monitoring of KPIs. 

Hence, there is a need for establishing a framework and 

methodology for linking data management actions to business 

KPIs 

F. Calculating Return on Investment 

Return on investment (ROI) “measures the monetary value 

of the results and costs for the program, usually expressed as a 

percentage” [15]. ROI is used as a decision tool to evaluate the 

net benefit of an individual investment or for a comparative 

evaluation of different investments by measuring the monetary 

benefit or value relative to the cost. Phillips [15] uses the 

following formula for calculating ROI: 

𝑅𝑂𝐼 =  
𝑏𝑒𝑛𝑒𝑓𝑖𝑡 𝑓𝑟𝑜𝑚 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡−𝑐𝑜𝑠𝑡 𝑜𝑓 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡

𝑐𝑜𝑠𝑡 𝑜𝑓 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡
× 100 

Since not all project benefits are realized immediately, a 

complete quantification of return on investment should include 

an analysis of costs and benefits over time. The calculation of 

ROI over time can be achieved by estimating how long it will 

take for the benefits to pay for the project cost. 

G. Models for Assessing Costs and Benefits of Improving Data 

Quality 

Measuring the benefits and costs for improving data quality 

should consider the trade-off between the cost of assuring data 

quality and the cost of implementing a data management 

project [18]. A certain level of data quality issues will always 

exist. Correcting all data defects is not cost-effective and 

therefore undesirable.  An optimal level of effort can be 

obtained by comparing the cost of poor data quality to the cost 

of assuring data quality [18]. Attaining a higher level of data 

quality requires higher costs to assure the data quality. 

Additionally, the costs inflicted by poor quality data will 

gradually decrease, and approach zero as data quality 

improves. 

Multiple models for assessing the costs and benefits of 

improving data quality exist in the literature. The effects of 

poor data quality can be categorized into four categories [18] 

by identifying the hidden versus direct costs of poor data 

quality with whether the data is used for strategic decision 

making or to perform operational tasks. The resulting four 

categories were: 

1)  Hidden costs of poor quality data used for strategic 

decision making 

2) Direct costs of poor quality data used for strategic 

decision making 

3) Hidden costs of poor quality data used to perform 

operational tasks 

4) Direct costs of poor quality data used to perform 

operational tasks 

Differentiating between these four types of incurred costs 

for poor data quality is important to ensure hidden costs are not 

overlooked, thereby underestimating the true impact of poor 

data quality. Additionally, organizations can use [18] these 

classifications to prioritize data quality issues for improvement 

based on whether strategic decision making or operational 

performance is the more critical success factor. 

Eppler and Helfer [19] expand the classification of data 

quality costs to include both the costs incurred from poor data 

quality and the costs associated with improving or assuring 

data quality. This classification [19] incudes a useful taxonomy 

to identify how an organization can reduce the cost incurred by 

poor data quality by making specific investments to assure data 

quality in three ways, prevention, detection, and repair. 

To help business users understand the value of a data 

management program, Villar [20] uses three categories, 

Process Benefits, Costs Benefits, and Quality Benefits. Process 

Benefits arise from increasing process efficiency, including 

both reduced process time and increased worker productivity 

from reducing or eliminating manual processes. Costs Benefits 

include, but are not limited to cost avoidance actions to prevent 

future problems and avoiding penalties for non-compliance 

with regulatory requirements. Finally, Quality Benefits refers 

to the benefits achieve by improving data quality, including 

reduce effort for data cleansing, and increased revenue from 

high quality data used in business processes or decisions. 

Capturing intangible costs and benefits are equally valuable 

and important as tangible benefits when assessing the overall 

costs and benefits of improving data quality. 

Models for classifying data quality costs and benefits can 

be used in conjunction with the “Benefit versus Cost Matrix” 

[21] which divides data quality projects into four categories: 

1) High Benefit/Low Cost 

2) High Benefit/High Cost 

3) Low Benefit/Low Cost 

4) Low Benefit/High Cost 

The “Benefit versus Cost Matrix” [21] is a prioritization 

tool for data quality projects with High Benefit/Low Cost being 

the most desirable project for initial priority. 
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Data Managment Project Actions

Return on Project Investment

III. DISCUSSION AND ANALYSIS 

KPIs are widely used to evaluate organizational 

performance. To be effective, KPIs must be aligned to an 

organization’s strategic objectives and based on standardized 

rules and calculations that are understandable across the 

organization. 

Traditionally, business leaders have focused on improving 

business processes to improve KPIs.  As organizations become 

more reliant on data to drive business decisions, KPI 

calculations and the underlying business processes can both be 

negatively impacted by poor quality data resulting from 

inadequate data management functions within an organization. 

Additionally, data management improvement decisions are 

often made from a bottom-up approach and not linked to 

organizational performance outcomes. Data management 

programs that are not linked to strategic organizational 

objectives become unsustainable over time because business 

executives are unable to discern the long-term business value 

of the investment. 

This paper proposes a methodology for deriving data 

management metrics based on the existing concepts of KPIs 

and ROI to support data management investment decision 

making in alignment with an organization’s vision and strategic 

objectives. 

A. Framework for Linking KPIs to Data Management Projects 

Data management decisions and actions must be aligned to 

an organization’s strategic vision and strategy to gain executive 

support and funding. This can be achieved by demonstrating 

how the organization vision, strategy, and business objectives 

are positively impacted by the data management actions 

through the use of KPIs. 

A Strategic Alignment Pyramid [7] can be expanded to 

include data quality critical success factors, data quality 

metrics, and data management actions. This expanded 

framework, the Data Management Project Pyramid (DMPP), 

ensures alignment from the organizational vision down to the 

data management actions. Figure 1. illustrates the DMPP. 

Fig. 1.  Data Management Project Pyramid 

The DMPP framework is implemented using a top-down 

approach.  Critical Success Factors (CSFs) must be identified 

before KPIs are determined.  CSFs are areas whose high 

performance or success is critical to the overall success of an 

organization [22].  CSFs are qualitative in nature and identify 

what should be done to achieve success compared to KPIs 

which are quantitative and measure the level of success gained 

from the CSFs [6]. 

The purpose of KPIs is to measure progress toward 

achieving strategic business goals. The DMPP places the 

development of KPIs in the middle of the process aligning the 

KPIs to both the business objectives above and the key data 

management action below.  The selected KPIs, aligned to 

business objectives, would be used to monitor the business 

impact of data management actions. The Information 

Technology Infrastructure Library (ITIL) [23] recommends no 

more than two to five CFSs per process and two to five KPIs 

per CSF. 

The selected KPIs should be high value indicators that 

measure progress toward achieving strategic business 

objectives. The previously discussed four categories of KPIs 

[9] are a useful guide for determining the type of KPI that has 

the greatest impact on overall organizational performance. 

During the process of selecting KPIs, the business should 

determine the impact poor data quality has on the targeted 

KPIs. This process requires business process managers to 

determine the profit gained by increasing a KPI by a specific 

amount.  

Critical to linking KPIs to data quality metrics is data 

management professionals collaborating with business process 

managers to understand the impact data quality metrics have on 

the selected KPIs [20]. Understanding the association of data 

quality to each KPI will link the data management actions to 

specific data quality issues that are negatively impacting 

organizational performance.  

As a component of determining the data management 

project actions in the DMPP, the Information Quality 

Assessment Survey [3] or similar instrument can be utilized to 

assess the current state of data quality and identify the data 

management actions needed to improve data quality, as 

evidenced by the data quality metrics, and which support the 

Critical Success Factors. 

B. Return on Investment 

This article proposes that traditional ROI methodologies 

can be adapted to generate data management metrics to 

measure the value of data management projects. 

Demonstrating business value by calculating the ROI for a 

data management project is essential to the long-term success 

of the project. Maintaining high data quality is an ongoing 

effort. In order to continue to fund the maintenance cost, 

business leaders must understand the net benefit or value 

derived from the data management investment. 

The existing definition of ROI can be adapted to propose a 

new metric termed Return on Project Investment (ROPI) which 
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can measure the specific return of investment of data 

management projects. 

 

ROPI = (value of project benefits – cost of project 
investment) / (cost of project investment) x 100 

The project benefits should consider tangible benefits of the 

data management project, including the monetary value of the 

increases achieved in KPI metrics that is attributable to 

improvements in data quality. Although difficult to be 

evaluated, intangible benefits should also be indicated. ROPI is 

intended to evaluate the benefits and costs of data management 

project investments, analyzing opportunities for reducing data 

quality costs and increasing business profitability. 

C. Implementing the Data Management Project Pyramid 

The DMPP provides eight key steps an organization should 

undertake to make key data management project action 

decisions.  Table 1. outlines the activities within each of these 

steps. 

TABLE I.  EIGHT STEPS OF THE DATA MANAGEMENT DECISION MAKING 

PROCESS 

Vison Meet with business executives to identify 

and discuss the organization vison long-

term organizational goals. 

Business 

Strategy 

Meet with business leaders to understand 

the overall organization business strategy 

for achieving the organization vison and 

high-level goals. 

Business 

Objectives 

Engage the business management teams to 

identify the key business specific objectives 

that have the most impact on achieving the 

vison and strategy. 

Critical 

Success 

Factors 

Survey both business team members and 

management to determine the critical 

success factors that must occur to achieve 

the business objectives. 

Key 

Performance 

Indicators 

Collaborate with business management 

teams to identify existing KPIs or select 

KPIs that effectively measure progress 

toward the identified business objectives.  

Once KPIs are identified, baseline the KPIs 

prior to determining or implementing data 

management actions. 

Critical Data 

Quality 

Success 

Factors & Data 

Quality 

Metrics 

Meet with “data collectors, custodians, and 

consumers” [3] within the organization 

who have data-related responsibilities or 

use data in the business processes having 

the greatest impact on the business 

objectives in Step 3 to determine the 

critical data quality success factors. 

Survey “data collectors, custodians, and 

consumers” using the IQA Survey [3] or a 

similar instrument to determine the current 

state of data quality and inform data 

management action decisions. 

Collaborate with “data collectors, 

custodians, and consumers” to determine 

which data quality metrics will be used to 

assess the conformance of the data to the 

business rules used within the process. 

Data 

Management 

Project 

Actions 

Based on the results of the IQA survey [3] 

or similar instrument determine the 

appropriate Data Management Project 

Actions. 

Return of 

Project 

Investment 

(ROPI) 

Once the proposed Data Management 

Project Actions are known, ROPI is 

calculated to demonstrate the overall 

business value of the project.  An estimated 

ROPI can also be calculated to assist 

business leaders with selecting from 

multiple possible Data Management Project 

Actions.  

 

The activities in the Data Management Decision Making 

Process outlined in Table 1. can be used to build a business 

case for investments in data management projects. The KPIs 

and data quality metrics should be utilized over time to 

demonstrate the business impact data management actions have 

on improving organization performance and outcomes. 

IV. CONCLUSION AND FURTHER RESEARCH CONSIDERATIONS 

Data management metrics are vital to the success and long-

term viability of data management projects. Existing business 

methodologies for aligning KPIs to an organization’s vison and 

strategy can be leveraged to measure the business impact of 

data management actions with the DMPP. The Data 

Management Decision Making Process uses the eight elements 

of the DMPP to align data management decision making to key 

business processes to generate improved business performance. 

The business impact and value of data management project 

actions can be measured using both KPIs and by calculating 

ROPI. The DMPP and Data Management Decision Making 

Process provide a framework for measuring the business 

impact and value of the investment as well as progress toward 

overall organizational goals. 

To confirm this theory, future research is needed in the 

form of a case study to test and fully develop the proposed 

framework.  The goal is to provide a reusable methodology 

organizations can follow to align data management actions 

with strategic objectives and measure improvements in 

business performance due to improvements in data quality. 
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