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	ASTM STUDENT CHAPTER STANDARDS CURRICULUM

	MODULE
	TOPIC

	1
	Strategic Integration of Voluntary Consensus Standards to Facilitate Technology Acceptance and Diffusion in Safety-Critical Industries



	OVERVIEW

	Consensus standards provide a multitude of functions in promoting trade and facilitating technology development, acceptance, and diffusion. Depending on the unique characteristics and nature of any given industry, certain functions will be emphasized / prioritized differently in order to address the most pressing obstacles associated with technology acceptance in that industry. Using safety-critical industries as an example, this module highlights how standards serve as critical enablers in risk mitigation by increasing transparency and information symmetry across the primary stakeholders. The flow of the material is intended to first raise the student’s awareness by highlighting the importance of external environmental factors on organizational culture (soft skills), and then introduce several empirical-based theoretical concepts that provide the academic underpinnings of how standards can be strategically integrated to address certain requirements and anomalies.    



	LEARNING OBJECTIVES

	1. Identify and characterize safety-critical industries
2. Understand how industry characteristics impact Technology Acceptance Models
3. Demonstrate an awareness of key theoretical concepts that enhance a complete understanding of why standards enhance technology acceptance and diffusion in safety critical industries
     A. Information asymmetry
     B. Institutional-trust theory
     C. Theory of minimum quality standards
4. Outline how uniform performance standards and testing protocols address stakeholder equities in safety-critical industries
5. Highlight the role of standards in a Conformity Assessment Program for use in a safety-critical industry
6.  Recognize how an industry’s characteristics can influence the culture and focus of aligned ASTM Technical Committees 



	CONCEPTS

	1.  Diffusion of Innovation Theory and Technology Acceptance Models: The technology acceptance model (TAM) is an information systems theory that explains how to encourage users to accept and utilize new technology (Davis, 1989). Research over the years has expanded this concept significantly by demonstrating how the stakeholders in different industries prioritize certain characteristics and drivers and their respective impact on the TAM. The instructor can introduce the TAM concept and highlight how that model can change depending on the nature and characteristics of the industry. For example, safety-critical industries have a TAM that incorporates and emphasizes key elements such as trust, safety validation, and risk mitigation into the technology acceptance and diffusion calculus. The instructor can then highlight how those particular functions associated with standards (e.g.: test and measurement accuracy and validation) are prioritized. 

2.  Information Asymmetry: In his classic work, Akerlof introduced the concept of information asymmetry using the automobile market, comprised of a mix of bad cars (i.e., lemons) and good ones. He demonstrated that at the onset, there is a disparity in the level of information between buyer and seller that has a tendency to cause a negative anomaly in the overall market. In essence, an asymmetry in available information has developed (Akerlof, 1970). This information asymmetry increases uncertainty, and potentially risk, by the stakeholders, and can serve as an obstacle to the transfer of goods and/or technology. Using economic utility functions, Akerlof went further to mathematically prove that markets characterized by symmetric information have the exact opposite effect, significantly mitigating the uncertainty among the stakeholders. He further proffered the use of certain “counteracting institutions” such as licensing and standards to formally address the challenge. The instructor can provide a simple computational example that demonstrates the negative effects of information asymmetry in a market, and then have the students discuss how standards can create greater information symmetry followed by a simple computational example that demonstrates how that symmetry makes an equilibrium more possible.
3. Theory of Minimum Quality Standards: H.E. Leland builds on Akerlof’s foundational work, and incorporates the impacts of setting minimum quality constraints as a way to mitigate information asymmetry. In his research, he mathematically proves his theorem, specifically that standards can have a positive effect on creating information symmetry, therefore improving market equilibrium. The instructor can couple this concept with the Information Asymmetry concept as outlined above. The desired end state is that the students gain a deeper understanding, using theoretical concepts that are reinforced with computational examples, of how and why standards work, particularly in risk adverse environments where safety-critical industries operate. 
4. Institution-Based Trust Theory: This concept posits that “structural safeguards” provided by an institution can give the trustor the ability to mitigate risk associated with technology / product acceptance. Legal norms and technical standards, industry associations, or quality certification systems are examples of institutional arrangements which have the capacity to mitigate stakeholder risk as long as the organization is trusted. The instructor can use this concept to stress the importance of any Standards Development Organization to maintain complete integrity in the consensus-based process and technical standards produced. 
  
5.  Conformity Assessment Program: As specifically outlined by the National Institute of Standards and Technology, conformity assessment programs provide a means of ensuring that the products, services, systems, persons, or bodies have certain required characteristics, and that these characteristics are consistent from product to product, service to service, system to system, etc. Conformity assessment can include: supplier's declaration of conformity, sampling and testing, inspection, certification, management system assessment and registration, the accreditation of the competence of those activities, and recognition of an accreditation program's capability. Standards are interwoven into all aspects of these activities and can have a major impact on the outcome of a conformity assessment scheme or program. Conformity assessment activities form a vital link between standards (which define necessary characteristics or requirements) and the products themselves. The instructor can provide an example of a conformity assessment program and demonstrate how standards are intricately linked into the process. Moreover, the instructor can highlight that conformity assessment programs are common to safety-critical industries, and for certain SDO technical committees, the standards they develop form the basis of many of these programs. The instructor should also challenge the students to identify the pros and cons associated with such programs, and re-emphasize the importance of institutional-based trust theory in their successful implementation. 
 
6. Factors Impacting Organizational Culture: The intent is for the instructor to highlight how the specific characteristics and nature of a given industry can influence the organizational culture of an aligned SDO Technical Committee. In other words, it is not uncommon for an ASTM Technical Committee to adopt a very similar cultural approach to standards development as the industry it serves. Examples include the ASTM E10 Committee on Nuclear Technology and Applications and the ASTM Committee D33 on Protective Coatings for Power Generation Facilities. Many of the standards developed in these committees are safety-focused because they serve safety-critical industries. The end state is for the students to become more culturally aware and begin to learn to identify and weight certain external factors that impact culture. This introduction by the instructor is also intended to set up the next module on “Leveraging Cross Cultural Competence to Successfully Navigate the Consensus-based Standards Development Process”.
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