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AbstrAct

This chapter introduces a novel perspective for designing and maintaining data resources. Data and 
the information systems that manage it, are critical organizational resources. Today the design and the 
maintenance of data management environments are driven primarily by technical and functional require-
ments. We suggest that economic considerations, such as the utility gained by the use of data resources 
and the costs involved in implementing and maintaining them, may significantly affect data management 
decisions. We propose an analytical framework for analyzing utility-cost tradeoffs and optimizing design. 
Its application is demonstrated for analyzing certain design decisions in a data warehouse environment. 
The analysis considers variability and inequality in the utility of data resources, and possible uncertainties 
with usage and implementation.

INtrODUctION

Data, along with information systems and technolo-
gies (IS/IT) that manage it, is a critical organiza-
tional resource. Advances in data management tech-
nologies and the growing diversity of data sources 
allow firms to manage large data repositories and 
benefit from using them for enabling new business 

processes, supporting decision making, and gener-
ating revenue as a commodity. Different aspects of 
data management such as design, quality improve-
ment, and integration into business processes have 
typically been studied from technical and functional 
perspectives. Economic aspects, such as the benefits 
gained from the use of data resources and the costs 
associated with managing them, have not been 
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explored in depth. In this chapter, we suggest that 
economic considerations significantly affect data 
management decisions, hence, deserve further 
examination. As investments in data resources 
grow, it is important to better understand their 
contribution to economic performance and business 
benefits. By conceptualizing business benefits as 
utility, we propose a framework for assessing and 
maximizing the contribution of data resources to 
the firm’s economic performance.

We specifically link economic contribution to 
the design of data resources. Designs that improve 
capacity have higher utility contribution, but are 
often more expensive to implement. Enhancing 
design may require higher investments in IT and 
labor, increasing costs to the point of offsetting the 
utility gained. To what extent can design affect eco-
nomic performance? Can maximizing performance 
direct design? These questions highlight a gap in 
data management research—while functional and 
technical aspects of design are well addressed, 
economic aspects are rarely explored. In this study, 
we identify design characteristics that impact util-
ity-cost tradeoffs, model their economic effects, and 
use the models to assess design alternatives. We 
refer to this approach as economics-driven design. 
Importantly, we view administration and mainte-
nance of information systems and data resources 
as an integral part of the implementation lifecycle. 
Hence, we use the term design to refer not only to 
the efforts involved in implementing entirely new 
systems or data resources, but also to the formulation 
of data and system administration policies and the 
implementation of data maintenance, improvement, 
and enhancement solutions.

We examine economics-driven design in the 
context of a data warehouse (DW)—an IS environ-
ment that manages large data archives. The high 
implementation and maintenance costs associated 
with a DW have been examined, but their busi-
ness-value contribution has been rarely assessed. 
This study contributes by examining the utility of 
data resources in a DW. It introduces the concept 
of “utility inequality”—the extent to which items 

within a data collection differ in their business 
contribution. Understanding inequality and the 
associated utility-cost tradeoffs can help improve 
data management decisions from an economic 
standpoint. We link these tradeoffs to DW design 
decisions. Understanding economic effects of these 
decisions can improve design outcomes and help 
justify associated investments. 

In the rest of this chapter, we first review the 
relevant background. We then lay the theoretical 
foundations of our framework for economic as-
sessment of design alternatives, focusing on design 
decisions in a DW. We introduce the concept of 
utility inequality and develop quantitative tools 
for assessing it in large datasets. Utility inequal-
ity is shown to introduce economic tradeoffs. We 
analyze these tradeoffs and their implications for 
design decisions in data management environ-
ments. Acknowledging uncertainties with the utility 
gained, we then frame certain high-level design 
strategies as real-options investments. We further 
model economic effects of some design decisions 
along these strategies, describing conditions under 
which a certain strategy can turn out to be superior. 
We conclude by highlighting contributions and 
limitations of this study and suggest directions for 
further research.

rELEVANt bAcKGrOUND

Design is defined as teleological and goal-driven 
activity, aimed at the creation of new artifacts 
(Simon, 1996). Design research seeks to extend 
the boundaries of human and organizational ca-
pabilities by creating new and innovative artifacts 
(March & Smith, 1995). It is particularly important 
to field of Information Systems (IS) management, 
as the success and the impact of information sys-
tems significantly depend on their design (Hevner, 
March, Park, & Ram, 2004). March and Smith 
(1995) differentiate between behavioral research 
as “knowledge producing” and design research as 
“knowledge using.” While the key contribution 



 

 

22 more pages are available in the full version of this document, which may be

purchased using the "Add to Cart" button on the publisher's webpage: www.igi-

global.com/chapter/utility-cost-tradeoffs-design-data/21075

Related Content

A Novel Key Management Scheme for Next Generation Internet: An Attack Resistant and Scalable

Approach
Vinod Vijaykumar Kimbahune, Arvind V. Deshpandeand Parikshit N. Mahalle (2018). International Journal of

Information System Modeling and Design (pp. 92-121).

www.irma-international.org/article/a-novel-key-management-scheme-for-next-generation-internet-an-attack-resistant-and-

scalable-approach/208641

Free Software Philosophy and Open Source
Niklas Vainioand Tere Vadén (2009). Software Applications: Concepts, Methodologies, Tools, and Applications

(pp. 11-21).

www.irma-international.org/chapter/free-software-philosophy-open-source/29374

Specification and Validation of Real Time Systems
Olfa Mosbahi (2011). Reconfigurable Embedded Control Systems: Applications for Flexibility and Agility  (pp.

444-475).

www.irma-international.org/chapter/specification-validation-real-time-systems/50439

A Two-Stage Long Text Summarization Method Based on Discourse Structure
Xin Zhang, Qiyi Wei, Qing Songand Pengzhou Zhang (2023). International Journal of Software Innovation (pp.

1-20).

www.irma-international.org/article/a-two-stage-long-text-summarization-method-based-on-discourse-structure/331091

Construction of Lightweight Big Data Experimental Platform Based on Dockers Container
Youli Ren (2020). International Journal of Information System Modeling and Design (pp. 100-113).

www.irma-international.org/article/construction-of-lightweight-big-data-experimental-platform-based-on-dockers-

container/259391

http://www.igi-global.com/chapter/utility-cost-tradeoffs-design-data/21075
http://www.igi-global.com/chapter/utility-cost-tradeoffs-design-data/21075
http://www.irma-international.org/article/a-novel-key-management-scheme-for-next-generation-internet-an-attack-resistant-and-scalable-approach/208641
http://www.irma-international.org/article/a-novel-key-management-scheme-for-next-generation-internet-an-attack-resistant-and-scalable-approach/208641
http://www.irma-international.org/chapter/free-software-philosophy-open-source/29374
http://www.irma-international.org/chapter/specification-validation-real-time-systems/50439
http://www.irma-international.org/article/a-two-stage-long-text-summarization-method-based-on-discourse-structure/331091
http://www.irma-international.org/article/construction-of-lightweight-big-data-experimental-platform-based-on-dockers-container/259391
http://www.irma-international.org/article/construction-of-lightweight-big-data-experimental-platform-based-on-dockers-container/259391

