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Abstract



For the first time, a published international standard is bringing meaningful standardization to management practice. Consequently, this paper argues that the ISO 9000 quality management standard is the harbinger of a new management technology.  This technology embodies two elements: a) a "metastandard" that states design rules for a class of management systems, and b) an external, satisficing perspective that wants to know if the organization's management system is "good enough". The rapid, market-driven growth of ISO 9000 compliance demonstrates the importance of metastandard technology and the external satisficing perspective that it represents. More significantly, it highlights a critical distinction between the internal optimizer's view of the firm and that of the external satisficer. This distinction may have long term implications for the development of management theory and practice.�Introduction

In the mid-1950s, Herbert Simon proposed that human decision-makers are not capable of considering every option when they make every decision. To compensate, they often conduct superficial scan of the available choices to isolate a smaller set of choices that seem "good enough". These receive more rigorous scrutiny. Simon coined the terms "bounded rationality" to describe the physical limitations that dictate this approach to decision-making and "satisficing" to describe the process by which decision-makers' come to accept less than perfect solutions.� 

Marketers have long recognized the importance of satisficing in the purchase evaluation of products and services. Product standards, for example, are specifically designed to facilitate this process. When customers screen potential products, the standard acts as a pass or fail measure of "good enough". Until recently, the vast majority of standards focused on the delivered product or service. Apart from a few specialized areas (e.g., military procurement and medical device manufacture), standards did not address the supplier's management activity. This despite the fact that the quality movement considers management to be the sine qua non of reliable quality. In other words, while a host of standards can establish that outputs are "good enough", there was no way to determine if the operations that produced those products are managed well enough. 

All of this changed in 1987 when the International Organization for Standardization (ISO) introduced the ISO 9000 family of standards for quality management. Instead of specifying output characteristics, ISO 9000 contains a model of management system design that is "good enough" to assure customers that they will receive consistent quality. Since most management systems in the firm are capable of affecting output quality, the ISO 9000 model is very nearly a comprehensive model of firm. 

The ability to formulate this type of standard is a new management technology. This technology makes it possible to standardize important aspects of management practice on a broad scale. Coupled with a system to audit and certify compliance, this represents the first large-scale, cost-effective mechanism to convince large numbers of potential customers that a company is competent in managing quality.  The result is a dramatic growth in ISO 9000 compliance and profound changes in commercial transactions and management practice.

The article begins by describing the explosive growth in compliance associated with the “ISO 9000 phenomenon”. ISO 9000’s structure complements a system of independent auditing to create cost-effective certificates of compliance. These certificates are reducing the costs of searching for suppliers in domestic and international trade. The paper proposes that ISO 9000 is operationalizing an external satisficer's model of the firm. While this perspective is well established in management theory, it has seldom been applied in practice. In the past, every customer has a different understanding of "good enough". With ISO 9000, hundreds of thousands of customers around the world have one definition that they can enforce on hundreds of thousands of suppliers. 

The article uses the external satisficer's model of the firm to illuminate several debates that are currently underway. The applications include environmental management, internal financial controls, worker safety and the legal and ethical behavior of organization members. These examples suggest that the satisficing model can be generalized to a wide range of stakeholders and underscores the need better understand this important new technology.

Background - The ISO 9000 Phenomenon

In 1980, the International Organization for Standardization (ISO) in Geneva established technical committee TC176, composed of volunteer quality experts from around the world.� This committee set out to develop a general standard for judging suppliers' quality assurance systems.� By adapting and editing various existing quality management standards, the committee created the ISO 9000 family of standards. The first version appeared in 1987, and was revised in 1994. Since then, more than 100 nations have added it to their national standards portfolios. Many of these countries have set up independent audit programs to certify firms to the standard.

In the seven years since its introduction, ISO 9000 compliance has spread at an astonishing rate. The European Community provided an initial impetus by with new regulations that made its adoption extremely attractive for suppliers of certain safety-related products.� More recently, the pressure for compliance has come from large corporate and institutional purchasers. In the early 1990s, several large US companies (e.g., DuPont, General Electric and Eastman Kodak) began to pressure their suppliers to achieve ISO 9000 certification.� Since then, other large customers, industry associations and government agencies have rewritten their supplier certification criteria around the new standard.� These organizations increasingly recognize the certificates of compliance that are being issued by independent quality "registrars." As a result, � REF _Ref319043696 \* MERGEFORMAT �Table 1� shows the rapid growth in firms who have passed one of these independent audits, both in the US and around the world.�

Date�Registered Sites - Worldwidea�Registered Sites - USb��Jun 87�initial publication��Jan 90�N/Ac�1��Jan 93�27,824�893��Oct 93�45,546�2,059��Jun 94�70,517�3,960��Jan 95�N/A�5,108��May 95�N/A�5,506��Jul 95�N/A�6,800��a Source: Mobil Europe, Inc., reported in Quality Systems Update, v4n11, p10

b Source: Various issues of Quality Systems Update.

c no data available��Table � SEQ Table \* ARABIC �1� - Growth in ISO 9000 Registration Activity

By June 1994, more than 70,000 sites around the world had been successfully audited, including the US facilities of such well known companies as ALCOA, Allen-Bradley, AT&T, Caterpillar, John Deere, Exxon, Federal Express, GE, Georgia Pacific, IBM, Motorola, NCR, Texas Instruments, 3M, Unisys and Xerox.�  In a recent survey of medium to large-scale US manufacturers, more than half expressed a strong desire to seek certification.� The standard is also being applied to a wide variety of organizations, including manufacturers, distribution services, consulting services, software developers, public utilities, and even a few financial and educational institutions.� 

Finally, the demand for ISO 9000 compliance has grown despite its cost. While a supplier with a good prior quality system may reach ISO 9001 compliance fairly easily, a firm with a weak quality system can incur substantial costs. In a recent survey, the out-of-pocket expense and internal labor cost of preparing a typical medium-sized plant to pass an ISO 9001 audit ranged from $50,000 to more than $1 million, with a typical cost of $250,000. The time required varied from six months to two years, with a year being typical.� 

Operationalizing the Satisficing Metastandard

When it was first published, there were eight documents in the ISO 9000 family of standards. Since then, several more have been added.� However, the key operational document remains the "ISO 9001 Quality Systems--Model for Quality Assurance in Design, Development, Production, Installation, and Servicing."  ISO 9001 contains the model of the quality management system that is "good enough". ISO 9001 is the "metastandard" in the ISO 9000 family of standards. From the outset, this document was designed to be used in contracts between suppliers and customers. In the early 1990s, tens of thousands of companies, in dozens of countries, making hundreds of thousands of products, all agree to be bound by this single, written standard. This section analyzes the properties of ISO 9001 and its associated compliance system to see how this flexibility was achieved. 

The ISO 9001 Metastandard

To write a standard and apply it to any quality management system for any product or service, the writers of ISO 9001 had to satisfy two conflicting goals. First they had to eliminate all references that might tie the standard to a specific company, product, procedure, system design or service. Simultaneously, they had to impose requirements that were demanding enough that customers would respect the suppliers who were able to comply.

To illustrate ISO 9001's solution, � REF _Ref327679605 \* MERGEFORMAT �Figure 1� organizes the quality standardization universe along two dimensions. The horizontal dimension shows two points where it typically makes sense for a customer to insist that standards be applied: the outputs of a system or the processes that produce those outputs.� The vertical dimension shows three levels of abstraction that can be used in crafting the requirements language of the standard. To simplify the discussion, this dimension is only applied to the process standards that are the focus of this article. 

� LINK PowerPoint.Show.4 "D:\\MSOFFICE\\POWERPNT\\WORK\\AMR.PPT" "274" \a \p ���

Figure � SEQ Figure \* ARABIC �1� - A Typology of Standardization Possibilities

ISO 9001's key innovation is its careful positioning in � REF _Ref327679605 \* MERGEFORMAT �Figure 1�. The ISO standards-writers have scrupulously avoided the best-known approaches to stating requirements. The standard does not mention specific outputs because that would limit the range of products and services that the standard could address. The standard also avoids any mention of specific procedures or system designs. Instead, ISO has published several supplementary guides that translate the general requirements into the language of specific industries (e.g., software, chemical processes and services). 

This leaves the shaded cell at the top of � REF _Ref327679605 \* MERGEFORMAT �Figure 1�. This cell contains a standard for a management metasystem (shortened to "metastandard"). A metasystem is a collection of general rules that guide the design of specific management systems. By following these rules, one can design management systems to meet the needs of individual companies and ensure that the resulting systems retain an abstract similarity. ISO 9001 applies this approach by listing the management subsystems that it deems essential in any quality management system. � REF _Ref327717186 \* MERGEFORMAT �Table 2� lists and briefly paraphrases those required subsystems. 

Clause�Required Management Subsystem��4.1�A system of management for the quality system, including a policy, organization, assigned responsibilities, and a review mechanism that involves senior management.��4.2�A documented plan for the quality system.��4.3�A system to ensure that customer and supplier clearly understand and agree to their contract.��4.4�A system to control and verify the design to ensure that it meets specified requirements.��4.5�A system to prevent errors due to inadequate or out-of-date documentation.��4.6�A system to ensure deliberate purchasing decisions and the use of qualified suppliers.��4.7�A system to safeguard any materials that are entrusted to the supplier by the customer.��4.8�A system to trace units of product through production (if required by the sales contract).��4.9�A system to ensure that the product is made in a known, planned and repeatable fashion.��4.10�A system to ensure that any necessary inspections and testing are diligently performed.��4.11�A system to ensure that key measuring equipment is properly maintained and calibrated.��4.12�A system to keep track of which material has been tested.��4.13�A system to prevent the inadvertent sale or use of nonconforming material or product.��4.14�A system to make sure that corrective action is taken whenever a quality problem is discovered and a system to try to prevent future quality problems from occurring.��4.15�A system to make sure that the right items get to the right place safely and on time.��4.16�A system to maintain and safeguard documents and records that relate to product quality.��4.17�A system that conducts periodic internal audits to verify the integrity of the quality system.��4.18�A system to ensure that employees have received the appropriate training for their jobs.��4.19�A system to ensure that servicing is carried out (if required by the sales contract).��4.20�A system to ensure that statistical techniques are used where appropriate and are properly applied.��Table � SEQ Table \* ARABIC �2� - The ISO 9001 Metastandard�

It is important to stress that ISO 9001 requires suppliers to install all of these management subsystems in such a way that they achieve effective closed-loop control over the activities in question. ISO 9001 implicitly assumes that reasonable versions of these subsystems will protect the supplier from the most common quality problems. This is the essence of a standard that defines what it means to be "good enough".

The following excerpt from Clause 4.3 (contract review) illustrates the generalizability of this approach. While this clause explicitly deals with the substance of the sales transaction, it is not an output standard. Instead, it requires that the supplier install a system to ensure that all transaction outputs are understood and agreed to by both the supplier and the customer:

“The supplier shall establish and maintain documented procedures for contract review and for the coordination of these activities.”�

and;

“Before submission of a tender, or at the acceptance of a contract or order (statement of requirement), the tender, contract, or order shall be reviewed by the supplier to ensure that: a)  the requirements are adequately defined and documented; where no written statement of requirement is available for an order received by verbal means, the supplier shall ensure that the order requirements are agreed before their acceptance; b)  any differences between the contract or accepted order requirements and those in the tender are resolved; c)  the supplier has the capability to meet the contract or accepted order requirements.”�

This clause requires the supplier to have a system that reviews all contracts to verify that both parties understand and agree to the provisions of the sale. The supplier must also have a system that verifies that it can expect to fulfill its promises if it accepts an order. To comply, one supplier might equip its salespeople with notebook computers and cellular modems to confirm orders directly with the factory. Another supplier might publish a daily list of in-stock items, and require sales representatives to make telephone confirmations of any other orders. A small business with an owner-salesperson might get by with a well-organized notebook that summarizes orders, available inventory and production schedules. Despite the different approaches, all of these firms are compliant if they systematically plan and document their methods. 

The ISO 9000 Compliance System

The metastandard language makes ISO 9001 very generalizable, but it also makes it more difficult to apply. To determine compliance, an auditor must decide whether or not the required systems exist, raising the threat of inconsistent interpretations. As a result, finding a consistent way to verify compliance was as much a technical challenge as the writing of the ISO 9001 metastandard itself. Figure 2 illustrates the mechanics of the compliance system that has emerged. 

�LINK PowerPoint.Show.4 D:\\MSOFFICE\\POWERPNT\\WORK\\METAMODL.PPT 256 \a \p���

Figure � SEQ Figure \* ARABIC �2� - Structure of the ISO 9000 Compliance System

The ISO 9000 compliance system has developed along a model similar to the auditing process for financial statements. In the ISO system, the supplier engages an independent firm ("quality registrar") to conduct a quality audit. A successful outcome earns a public certificate. The supplier can use this certificate to prove its quality competence to any customer that asks. 

Compliance begins when the supplier's management uses the metastandard to design its quality system. According to ISO 9001, this must be formally documented in a "quality manual" that describes each subsystem and the criteria that the supplier will use to judge its effectiveness. Working from this manual, the various parts of the supplier's organization implement the required subsystems and submit themselves to a “quality audit”, which ISO defines as follows:

“a systematic and independent examination to determine whether quality activities and related results comply with planned arrangements and whether these arrangements are implemented effectively and are suitable to achieve objectives.” [emphasis added]�

The auditor typically begins by reading the quality manual to see if the system fits within the design rules described in the metastandard. If the supplier's “planned arrangements” match the standard, the auditor can approve the design. The auditor then examines ongoing operations for objective evidence that the subsystems are operating the way the quality manual says they should. The auditor may sample documents and records that the system produces in its day-to-day operation. The auditor will also conduct employee interviews and physical inspections. By cross-checking the results of the various tests, a skilled auditor can determine fairly quickly if the system is actually being used. As a final step, the auditor will examine operating records to see if the system is achieving the performance objectives that the supplier set for itself.� 

Two subtleties in ISO 9001 simplify the audit process. First, the standard focuses on "effective implementation" rather than "effective performance". The auditor must decide if the required subsystems exist according to the supplier’s own, predefined criteria. Thus, customers who see a compliance certificate do not know how the twenty subsystems work. They only know that they exist and that they work "well enough". The second subtlety is ISO 9001's emphasis on documentation. The supplier must document the overall system design and keep adequate records be kept of key day-to-day decisions. While this apparent obsession with documentation often irritates suppliers, ISO's standards-writers defend it both as good quality management practice and as a way to create a paper trail that simplifies the audit process.

The Demand for Satisficing Metastandards

The development of a metastandard and compliance system technology would have little meaning if the affected parties did not want to use it. It is important, therefore, to understand the forces that are driving the development and use of these documents. This section examines two aspects of that motivation: a) the transaction cost savings that are promised by ISO 9000, and b) the emergence of metastandards that suggests a broader and more general need for satisficing information.

Transaction Cost Savings with ISO 9000

The motivation to write ISO 9001 can be traced to the late 1970s and early 1980s, when Japanese manufacturers demonstrated that product quality could be used as a competitive weapon. This roused American and European manufacturers to the fact that complex products were very vulnerable to poor performance by sub-suppliers.� Companies like Ford Motor Company responded by writing proprietary quality assurance standards and creating in-house staffs to manage sophisticated supplier qualification systems.� 

The proliferation of proprietary standards and compliance systems increased transaction costs. Large purchasers had to retain staffs of auditors to visit and assess potential suppliers. On the other side, suppliers often hosted several audits annually, each to a slightly different standard.�  The costs of this arrangement were especially burdensome on companies that traded internationally. Long distances increased audit costs and suppliers often faced different standards in each country where they sold their products or services. 

Many companies reacted by emphasizing longer term, single-source supplier relationships. While this reduced customers’ search costs, it limited their choice. ISO 9001 was explicitly designed to rationalize these transactions.� The theory of satisficing and the experiences of marketers suggest that procurement is a two-stage process. In the first phase, customers decide which products deserve a detailed evaluation.� Unless a product makes the initial "short list", it is usually out of the running. ISO 9001 helps customers to make this satisficing decision more cheaply and effectively. The key to the ISO 9001 approach is the published compliance certificate. � REF _Ref327692122 \* MERGEFORMAT �Figure 3� shows how these certificates can save everyone time and money.

� LINK PowerPoint.Show.4 "D:\\MSOFFICE\\POWERPNT\\WORK\\AMR.PPT" "269" \a \p ���

Figure � SEQ Figure \* ARABIC �3� - Economies of Third-Party Certification

Before compliance certificates the customer had to conduct a physical audit or take the risk that the supplier would turn out to be incompetent. With ISO 9001, a few audits can generate certificates that suppliers can show to large numbers of potential customers throughout the world. As long as the recipient accepts the auditor's credibility and the metastandard definition of "good enough", the supplier is likely to pass the initial procurement hurdle and gain entrance to the short list.

Most recent accounts of ISO 9000 credit this calculus as the underlying motivation for the market pressures that are driving compliance.� This can be seen in the relative intensity with which various industries have embraced ISO 9000 compliance. � REF _Ref331650859 \* MERGEFORMAT �Table 3� shows the major industry categories that have exhibited the greatest involvement with ISO 9000. As the table indicates, the level of activity varies tremendously from industry to industry.







SIC�





Industry�

Registered

Sites

(a)�# Firms in

1994 Ward’s Directory

(b)�Index of

Registration

Intensity

(a)/(b)��2800�Chemicals & Allied Products�798 �2611�0.31��3600�Electrical & Electronics�842 �4194�0.20 ��3800�Instruments�438 �2452�0.18 ��2600�Paper Products�212 �1205�0.18 ��3300�Metals�189 �1880�0.10 ��1400�Nonmetallic Mining�22 �221�0.10 ��3000�Rubber & Plastic Products�197 �2316�0.09 ��3500�Machinery excl. Electrical�677 �8001�0.08 ��3400�Metal Products�373 �4941�0.08 ��2900�Petroleum Products�27 �377�0.07 ��3200�Stone, Clay & Glass�105 �1526�0.07 ��2200�Textiles�56 �1076�0.05 ��4700�Transportation Services�25 �984�0.03 ��2500�Furniture�27 �1074�0.03 ��4400�Water Transportation�7 �291�0.02 ��1000�Metal Mining�3 �134�0.02 ��4200�Motor Freight Transportation�18 �956�0.02 ��4600�Pipelines, excl. Natural Gas�1 �59�0.02 ��5000�Wholesale Trade - Durable Goods�113 �6766�0.02��3700�Transport Equipment�32 �2038�0.02 ��

Table � SEQ Table \* ARABIC �3� - Top 20 US Industries in ISO 9000 Registration Activity, Nov. 1994�

This pattern of registration intensity suggests that ISO 9001 is appealing to customers who: a) make satisficing decisions and, b) have the resources to threaten direct supplier audits. For example, industrial chemical products are often sold to large firms who have the clout to demand direct audits. By contrast, the industries with the lowest ISO 9000 intensity tend to sell products to customers who: a) know exactly what they want (e.g., buyers of brand name products), b) have little faith in the effectiveness of quality management systems (e.g., buyers of agricultural products), or c) cannot threaten direct supplier auditing (e.g., consumer products). 

The growth in registration activity parallels the growing customer demand for certificates. In 1988 there were no independent ISO 9000 registrars in the US. By 1994, there were more than 50 firms, including AT&T, Underwriter’s Laboratory, and KPMG and subsidiaries of major European registrars such as British Standards Institute, Det Norsk Veritas and Lloyds Register Quality Assurance.�

Evidence of Other Satisficing Metastandards

Although it is the most active and visible example, ISO 9000 is not the only metastandard. Important metastandards are appearing in several other areas of management. � REF _Ref327715711 \* MERGEFORMAT �Table 4� lists four recent metastandards that can a) be audited using existence criteria, and b) are witnessing credible efforts to set up independent auditing and certification systems. 

Publication

Date�

Metastandard��1992�The US Federal Sentencing Commission issued new sentencing guidelines.  The commentary to the Guidelines describes an “effective program to prevent and detect violations of law.” This effectively constitutes a metastandard for a management system to prevent corporate crime. ���1992�The Committee of Sponsoring Organizations of the Treadway Commission (COSO) is a blue-ribbon panel representing the entire US accounting and auditing industry. COSO's proposed “Framework - Internal Controls” lists detailed criteria for judging the effectiveness of internal financial control systems. ���1992�The Occupational Health and Safety Administration (OSHA) introduced the Process Safety Management of Highly Hazardous Chemicals regulation, and external auditing.� This regulation requires firms to install hazardous material management systems where “OSHA tells you what to do, not how.”� ��1996?�ISO has published draft Standard 14000 for Environmental Management Systems.  Although the official standard will not be published until 1996, ISO 14000 will harmonize with the ISO 9000 metastandard.���Table � SEQ Table \* ARABIC �4� - Other Management System Metastandards

The breadth of these metastandards suggests that satisficing decisions are not limited to the supplier selection process. The rapid growth of ISO 9000 and the proliferation of metastandards seems to suggest that external stakeholders have a deeply felt need for information to help them determine if an organization's management is "good enough".

Similarly, the fact that so many important metastandards have so recently emerged underscores the significance of the metastandard innovation. If satisficing metastandards are only now appearing, it is not because satisficing is a new idea. More likely, it is the discovery of metastandard technology that is mobilizing the latent demand for this type of information.

A Satisficing Model of the Firm

If attempts to implement ISO 9001 are seen as clinical trials, the ISO 9000 experiment has already produced more than 70,000 successful outcomes. As noted in the previous section, this suggests two things. First, external stakeholders have a deep-seated desire for satisficing information. Second, customers apparently believe that these metastandards reflect good management practice. If customers do not believe in the underlying model, they would not care whether suppliers met ISO 9001 or not. 

In this respect, ISO 9001 is more than a successful experiment in standards-writing. It offers an interesting definition of good management that has largely evolved outside the mainstream of management theory. To explain how this has occurred, � REF _Ref329854523 \* MERGEFORMAT �Figure 4� traces the evolution of ISO 9001's definition of "good enough" from its roots in early management thought to its current metastandard form. The standards-writers took a different path that illustrates a stark contrast between two fundamentally different models of organization design and management. The more familiar model of management is the one where the internal manager tries to make his or her organization the best it can be. The alternative model suggested by ISO 9000 and other satisficing metastandards is the model of organization design and management that is "good enough" for external, satisficing stakeholders. 

�EMBED Visio.Drawing.3���

Figure � SEQ Figure \* ARABIC �4� -The Intellectual Evolution of ISO 9001

Both branches of this evolution began with the belief, common in the first half of this century, that firms could be run by a few general rules. In a real sense, Fayol, Weber, Follett and similar writers who espoused universal "principles of management" were stating early management metastandards.� Typical rules required that subordinates report to one boss, that managers supervise a defined number of subordinates (typically five to nine), and work be functionally specialized to maximize efficiency. 

These classical principles were well received by the managers of the day and they naturally crept into early standards for quality assurance. The US Department of Defense's developed MIL-Q-9858A in the mid-1950s, at the zenith of the classical principles' popularity.� The following provision from that standard bears many similarities to Fayol's preference for a well-defined chain of command, as well as his concern that responsibility and authority be symmetrically applied.

...personnel performing quality functions shall have sufficient well-defined responsibility, authority and the operational freedom to identify and evaluate quality problems ...�

Many of the standards that followed were inspired by MIL-Q-9858A. In the 1970s and 80s, similar standards and regulations were developed for quality management in aircraft production, equipment supply for nuclear power plants, the design and manufacture of pressure vessels and the supply of implantable medical devices.� ISO 9001 is descended from MIL-Q-9858A, by way of NATO and British standards. As a result, ISO 9001 retains a strong flavor of the classical principles of management. � REF _Ref328474794 \* MERGEFORMAT �Table 5� lists three ISO 9001 requirements that could easily have been written in the 1940s.

Classic Principle of  Managementa�ISO 9001 Requirement��a) There should be a clear line of authority from the top of the organization to its lowest level

b) Authority is not to be separated from responsibility�The responsibility, authority, and the interrelation of personnel who manage, perform, and verify work affecting quality shall be defined and documented ... [ISO 9001, 1994, § 4.1.2.1]��Subordinates should only receive direction from a single superior�The supplier's management with executive responsibility shall appoint a member of the supplier's own management who, irrespective of other responsibilities, shall have defined authority for: a) ensuring that a quality system is established, implemented, and maintained in accordance with this American National Standard, and ... [ISO 9001, 1994, § 4.1.2.3]��Managers should concentrate on the identification and control of exceptional variations around the standard�The supplier shall establish and maintain documented procedures for implementing corrective and preventive action. [ISO 9001, 1994, § 4.14.1]��aAdapted from Arthur Bedeian, A Standardization of Selected Management Concepts, 1973 Ph.D. Dissertation, Garland, New York NY, 1986.��Table � SEQ Table \* ARABIC �5� - “Principles" that transferred to ISO 9001

At the same time, some principles of management did not make the transition to quality standards. � REF _Ref327193854 \* MERGEFORMAT �Table 6� lists three principles that were popular in the 1940s and 50s, yet were omitted from MIL-Q-9858A and subsequent standards. Their absence is all the more surprising because they address day-to-day production management issues and seem well suited to the military context. 

"Principle of Management"�Typical Interpretation��Span of Control�there is a limit to the number of subordinates that a superior can effectively manage  ��Unity of Direction�when operations have a common objective, they should be managed as one entity��Division of Labor�work should be divided to permit maximum functional specialization��Table � SEQ Table \* ARABIC �6� - Examples of “Principles" that did not transfer to ISO 9001�

While the reasons for their omission are probably lost to history, a contemporary comment by Herbert Simon provides one plausible explanation. Commenting on the limitations of the classical principles of management, Simon said:

Can anything be salvaged which will be useful in the construction of an administrative theory? As a matter of fact, almost everything can be salvaged. The difficulty has arisen from treating as “principles of administration” what are really only criteria for describing and diagnosing administrative situations.�

In effect, Simon argued that the original principles of management were misstated. Rather than being used as prescriptions, the principles should be used to frame questions and checklists (i.e., serve as metastandards). Simon saw that, while the answers may depend on local situations, certain questions can always be asked. If one is willing to accept any reasonable answer to those standard questions, a satisficing decision-maker can draw valid and important conclusions.  

The main branch in � REF _Ref329854523 \* MERGEFORMAT �Figure 4� emerged in the late 1960s, when scholars such as Lawrence and Lorsch, Thompson, and Perrow mounted a strong attack on the classical principles. They argued that each competitive and technical environment demanded its own management system, structure and approach.� To the proponents of "contingency theory", it seemed highly implausible that boundedly-rational decision-makers would ever discover globally optimal rules. It made far more sense for managers to look for the best solution in their local problem domains. 

Since the advent of the contingency perspective, management scholars have spent the majority of their time trying to help managers optimize.� In the 1980s, the quality movement contributed to this by popularizing the precepts of total quality management (TQM). Led by Deming, Juran, and Japanese manufacturers, the quality movement adopted an optimizing approach that inspired continuous improvement, worker empowerment, team-based operations, business process reengineering, just-in-time manufacturing, time-based competition and a host of other initiatives. Ironically, this initiative produced a new set of principles (see � REF _Ref330993452 \* MERGEFORMAT �Table 7�) that seem just as axiomatic today as the principles in � REF _Ref328474794 \* MERGEFORMAT �Table 5� would have seemed to managers in the 1950s.

TQM Principle�Description��Customer focus�Since customer satisfaction is the most important requirement for long-term organizational success, the entire organization must focus on customers' needs.��Continuous improvement�Organizations are interlinked systems of processes that must be constantly improved if the organization is to meet increasingly stringent customer needs.��Teamwork�Customer focus and continuous improvement are best achieved by collaboration throughout an organization as well as with customers and suppliers.��Table � SEQ Table \* ARABIC �7� - New Principles of Total Quality Management� 

Several of these principles have already found their way into quality management metastandards. Although ISO 9001 does not use TQM terminology, it demands that management systems pay close attention to customer requirements and foster continuous improvement.� Recent comments from the ISO standards committee suggest that formal statements of these principles will likely appear in future revisions to the standard, possibly as early as the late 1990s.� 

Thus, thirty years after contingency theory discredited the classical principles of management, metastandards are giving them new life and resolving their conflict with contingency theory. Metastandards are accomplishing this by showing that there is a critical distinction between internal optimizers and external satisficers. Once this distinction is applied, situational optimization and universal management principles can coexist in total harmony. This is illustrated by the examples in � REF _Ref331590410 \* MERGEFORMAT �Table 8�. 



Issue�Examples of Options that are Available 

to the Internal Optimizer�Possible Minimum Expectations of 

Satisficing External Stakeholders��Establish control of business operations�Maximize use of information technology to support centralized decision-making.

Empower workers to take on as much responsibility as possible for day-to-day operations.�The firm has a management plan that considers all of the relevant control issues, makes clear decisions and sets up the mechanisms to implement them effectively.��Coping with external forces in the business environment�Outsource all non-critical functions.

Invest heavily in new product R&D.

Seek out strategic alliances.

�The firm has a management system that scans the business environment for hazards and opportunities and presents them to senior management for a considered response.��Treatment of employees�Invest heavily in training

Implement gains-sharing

Relocate to better labor pool

�The firm has a formal human resource system that ensures that all critical tasks are performed by people who have the skills to perform the task correctly.��Value for Shareholders�Maximize return on investment

Maximize market share

Maximize Growth�The firm has a system of financial controls that can determine its financial condition and ensure that it effectively meets the financial obligations that management decides to accept.��Table � SEQ Table \* ARABIC �8� - Illustrative Distinctions between Optimizing and Satisficing Models of the Firm

These examples they show that the two perspectives are not simply different ends of the same spectrum. Rather, they deal with totally separate concerns that need not be in conflict. A firm's management can explore specific ways to improve the firm's performance even as they are reviewing their internal systems to see if they are "good enough" to satisfy external stakeholders. Since the two perspectives are not in conflict and successful metastandards are showing that the satisficing model is practical, it seems likely that future managers will have to view their responsibilities from both perspectives simultaneously. 

Example Applications of the Optimizing/Satisficing Distinction

One indicator of a proposed theory's value is its ability to simplify issues that currently seem confusing. This section briefly examines two current debates that seem to benefit from the distinction between optimizing and satisficing. The first involves the debate over the relative merits of ISO 9000 and the total quality management movement. The second example applies the satisficing/optimizing distinction to the current debate over regulatory reform.

The ISO 9000 vs. TQM Debate

A spirited debate is occurring within the quality community concerning the relative merits of ISO 9000 and TQM. One side supports widespread application of ISO 9000 while the other side prefers a total quality approach similar to the one in the Malcolm Baldridge Award. US automakers are forcing all of their suppliers to adopt ISO 9000 while influential companies such as Motorola and Hewlett-Packard have publicly attacked the metastandard's adequacy.� 

By distinguishing between external satisficers and internal optimizers, this debate can be resolved into two separate issues. Motorola's concerns reflect the position of the internal optimizer that  visualizes a world where every firm relentlessly improves its operations. To reach this goal, Motorola is willing to offer training to its suppliers and encouragement to pursue the Baldridge Award.� This is consistent with current practice in the electronics industry, where quality management skills are relatively high and where zero defects have been a practical necessity for more than a decade. 

The supplier base of the Big 3 US automakers, on the other hand, contains many smaller, older companies such as foundries, machine shops, and materials suppliers. For many of these firms, TQM concepts are a recent discovery. The Big 3 automakers' priority is to raise the quality competence of all suppliers at least to the level assumed in the ISO 9001 metastandard. This is an inherently satisficing objective.

This debate underscores the difference between satisficing and optimizing behavior. Managers in extremely competent firms can afford to focus on newer and better ways to compete. They can concentrate on raising their firm's "ceiling". In most other firms, however, managers must constantly keep their eyes on the management system "floor" to keep from falling into the holes. The fact that the typical US plant expends between $100,000 and $250,000 in internal labor to achieve ISO 9001 compliance suggests there are many more "floor" companies than "ceiling" firms.

Federal Regulatory Reform

The current debate over regulatory reform illustrates a second application of the optimizing/satisficing distinction. One side of this debate believes that individuals, firms, and state and local governments either cannot or will not act as responsibly as they should. They want tight controls and will tolerate structural inefficiencies to get them. The opposing view believes that bureaucrats cannot set rules that are fair to the full diversity of organizations in the US As Philip Howard aptly puts it:

Our regulatory system has become an instruction manual. It tells us and bureaucrats exactly what to do and how to do it. Detailed rule after detailed rule addresses every eventuality, or at least every situation lawmakers and bureaucrats can think of. Is it a coincidence that almost every encounter with government is an exercise in frustration?�

Instruction manual regulation is closely aligned with the optimizing perspective. For example, the 1970 Occupational Health and Safety Act sought the safety of workers "to the maximum extent feasible".� However, as contingency theorists have long argued, universal principles cannot be optimal. The actions that advance safety in one firm may threaten safety in another. Worse, instruction manual regulation treats competent and honorable recipients more harshly than malefactors, because the honest ones try to follow a manual that does not apply. Yet, governments have not had the regulatory technology to do a better job. In the past, the only alternative to instruction manual regulation was a laissez-faire approach that left it to a haphazard assortment of market forces, local officials, the press and public opinion to keep organizations in line. 

With the emergence of metastandards, government is presented with a third option. By taking on the role of a satisficing external stakeholder, it can move away from the instruction manual without resorting to laissez-faire. Instead, it can create metastandards to establish a middle ground. The initiatives listed in � REF _Ref327715711 \* MERGEFORMAT �Table 4� show that policy makers are already beginning to follow this approach. The Federal Sentencing Commission has written a metastandard to define "due diligence" in the prevention of organizational crime, OSHA has written a metastandard for a workplace safety management system and ISO standards-writers are working on the ISO 14000 family of standards for environmental management. The outcomes of these experiments should tell us a great deal about our real options for government regulation.

Conclusion

This article examines the structure, operation and evolution of the ISO 9000 phenomenon. ISO 9001 metastandard offers the first global definition of a management system (in this case focused on quality) that is “good enough”. While the underlying satisficing model has been known for a long time, ISO 9000 is the first initiative to operationalize and validate this perspective on a global scale. In the process, ISO 9000 is demonstrating that the external satisficing and internal optimizing perspectives are fundamentally distinct and lead to qualitatively different views of the firm. 

Now that ISO 9000 and other metastandards have effectively operationalized the satisficing perspective, future managers will have to evaluate their organizations against both models. As always, they will have to search for ways to improve the organization's performance. Increasingly, however, they will have to look at their management practices through the eyes of external stakeholders who want to know if those practices are "good enough". 

In many cases, the satisficing perspective will be publicly documented in a certificate that implicitly contains important information about the organization's management system. While this information can be used as the standards-writers intend, it may also have value to other interested observers. Attorneys, for example, can refer to them in lawsuits, either to defend or attack the companies that earned them. The information they contain may change bankers' perception of risk in loan underwriting. Prospective employees who understand their meaning may gravitate toward or away from the firms that have them.

The ISO 9000 certificates can also enforce a specific satisficing perspective on large numbers of firms. As Ford, GM and Chrysler have demonstrated, metastandards can impose change on organizations that fall below the standard. This virtually guarantees that future debates about metastandards will be much more political. Like a new law, metastandards are likely to attract strong constituencies from the affected organizations and stakeholders. When ISO 9001 was written by a small group of experts in the mid-1980s, few managers or scholars knew of the committee's existence. Now major multinational corporations are demanding a role in the standards-writing process.�

With their analytical tools and research training, management scholars have a key role to play in helping managers to understand this new perspective. They have the skills to investigate the subtle and qualitative effects that metastandards are likely to exert on the organizations that comply. Scholars can help managers to understand how metastandards work, how they are best implemented, what their impact might be, what risks they pose, what opportunities they create, and if or how they constitute a threat to our current understanding of management practice. Above all, management scholars have the theory-building skills to find newer and better "metaprinciples". It is hoped that this will lead to the development of a reliable theory of "good enough." Without such a theory, well-meaning standards-writers are likely to blunder in ways that upset the carefully crafted balance between rigor and generality. With thousands of companies around the world working from the same document, such errors are likely be very costly.

Finally, it is ironic to contrast the different paths taken by standards writers and management scholars. Management scholars abandoned universal principles to search for ways to optimize their environment. Standards-writers abandoned optimization to search for universal principles that could ensure that every organization is “good enough”. Hopefully, this article will contribute to bringing these important and complementary perspectives back together.

Endnotes



�PAGE  �





�PAGE  �25�







� Simon, H., 1955, A behavioral model of rational  choice, Quarterly Journal of Economics, 69:99-118.1

� ISO is an international body supported by more than 150 member nations. ISO acts as a publisher and clearing house for technical standards that impact world trade. However, ISO doe not enforce its standards. Compliance is left to the nations and organizations that either a) voluntarily adopt the standards or b) participate in trade agreements such as GATT which encourage adherence to international standards.

� TC176 was ISO's 176th technical committee. It was staffed by volunteer quality experts from around the world. These individuals were well known in their specialty, but were little known outside the quality community. They looked to existing standards for guidance and took important inspiration from a British Standard (BS5750) that had been widely applied in the UK. BS5750 was descended, in turn, from a NATO standard that was copied from the venerable MIL-Q-9858A.

� Shortly after ISO issued ISO 9000, the European Community (EC) chose it to replace their diverse national factory certification standards for safety-related products. The EC offered suppliers a choice. On one hand, they could submit samples from each batch or shipment for independent testing. Alternatively, they could get their factory certified to ISO 9000 and only submit a sample for a one-time test of the product's design. (see Berkman, B.N., Why Europe Needs a Common European Standard, Electronic Business, 16(19), 1990, p189-190; Saunders, M., Obtaining EC-wide certification for industrial products, Business America, v114 n5, March 8, 1993, p28-31)

� Henkoff, R., The hot new seal of quality, Fortune, June 28, 1993, 116-118, 120.

� In November 1993, the FDA proposed rewriting the Good Manufacturing Practices regulation to match ISO 9001 in: US Food and Drug Administration, 1993, Medical Devices; Current Good Manufacturing Practice (CGMP) Regulations; Proposed Revisions, published in 58 Federal Register 224, November 23, 1993. In December 1993, Boeing Commercial Airplane Group adopted ISO 9002 as the company's basis for meeting FAA requirements (Quality Systems Update, 4(3) Mar 1994:15). Early in 1994, the Department of Defense and NASA issued letters stating that DoD's MIL-Q-9858A and NASA's 5300.4(1B) quality assurance standards would be replaced by ISO 9001 (Quality Systems Update, 4(3) Mar 1994:1). The American Iron and Steel Institute introduced a voluntary program in 1990, in which third-party assessors would audit participating suppliers against ISO 9002 (Peach, 1994:473). In late 1991, the Railway Interest Group of the National Association of Purchasing Managers recommended that railways use ISO 9002 for supplier certifications (Railway Age, Jan 1992:18). Chrysler, Ford and General Motors announced late in 1994 that their first-tier suppliers must comply with ISO 9001 (Quality Systems Update, 4(4) April 1994:1).

� CEEM Information Services, 1994, ISO 9000: registered company directory, United States and Canada, CEEM Information Services, Fairfax VA, May, 1994 and Quality Systems Update, v5 n1, January 1995, p1.

� From a survey conducted in the summer of 1993 for the National Association of Manufacturers. See Swamidass, P.M., Technology on the factory floor II: Benchmarking manufacturing technology use in the United States, The Manufacturing Institute, Washington DC, December 1994.

� For applications in software development see: Brown, J., Developers weigh necessity for ISO 9000 certification, Computer Reseller News, Aug 29, 1994, n593, p. 101,104. For developments in electric utilities, see: Bretz, E.A., Power producers consider ISO's quality stamp of approval, Electrical World, Nov 1994, v208n11, p. 82-84. For applications in European education, see: Solomon, H., Total quality in higher education, Management Services, Oct 1993, v37n10, p. 10-15.

� From a survey by Quality Systems Update and Deloitte Touche (Quality Systems Update and Deloitte and Touche, 1993), as reported in Quality Systems Update 3(9), 1993. The survey sent out 1679 questionnaires and received 620 responses.

� The ISO 9000 standards family contains three versions of the ISO 9001 standard. ISO 9001 is for firms that perform all aspects of design, manufacturing and supply. ISO 9002 omits the design provisions and ISO 9003 is a narrower subset for firms that simply handle products made others. To avoid confusing references to ISO 9001, 9002 and 9003, this paper uses "ISO 9001" as a generic reference for all three metastandards and the term "ISO 9000" as a generic reference to ISO's overall quality standardization process.

Other documents in the ISO 9000 standards series provide supporting information, including a standard vocabulary (ISO 8402, 1994), model selection guidelines (ISO 9000-1, 1994), and guidelines for setting up auditing systems to assess compliance (ISO, 10011-1). The standards series also include interpretation guides to help firms apply the three models to special situations such as software publishing (ISO 9000-3, 1991) and service operations (ISO 9004-2, 1991).

� Donabedian, A., Explorations in Quality Assessment and Monitoring, Vol 1: The definition of quality and approaches to its assessment, Health Administration Press, Ann Arbor MI, 1980.

� The characterizations in this table were strongly influenced by descriptions in: Peach, R. (ed), 1994, The ISO 9000 Handbook, 2nd ed, CEEM Information Services, Fairfax VA. 

� International Organization for Standardization (ISO), ISO 9001: Model for quality assurance in design, development, production, installation and servicing, International Organization for Standardization, Geneva, 1994, Section 4.3.1.

� ISO, ISO 9001, 1994, Op. Cit. Section 4.3.2

� International Organization for Standardization (ISO), 1992,  ISO/DIS 8402, Quality management and quality assurance—vocabulary, in The ISO 9000 Compendium, 2nd Ed., International Organization for Standardization, Geneva.  

� Peach, Op. Cit., p143.

� Garvin, D.A., Managing quality: the strategic and competitive edge, Free Press, New York, 1988. Schroeder and Robinson, 1991) and Schroeder, D.M. and Robinson, A.G., America’s Most Successful Export to Japan: Continuous Improvement Programs, Sloan Management Review, Spring 1991, 32(3):67-81.

� Ford Motor Company announced the Q1 Preferred Quality Award in 1981. Seven years later, Ford changed Q1 to a standard by announcing that suppliers must meet the award criteria if they wanted to continue receiving Ford contracts. See Raia, E., 1990 Medal of Professional Excellence, Purchasing, September 17, 1990, pp41-55.

� A number of industry associations such as the American Bureau of Shipping and the American Gas Association helped out by issuing voluntary standards and  conducting factory visits. See Porter, A.M., Audits under fire, Purchasing, Nov 5, 1992, 50-55.; and Breitenberg, M. (ed), Directory of US private sector product certification programs, National Institute of Standards and Technology Special Publication 774, 1989. 

� Eicher, L.D., 1992, Quality management in the ‘90s: The ISO 9000 phenomena, Quality Forum, 18 (2): 74-79. 

� See section on consumer evaluation of alternatives in many consumer behavior texts (e.g., Schiffman, L.G., and Kanuk, L.L., Consumer Behavior 5th Ed., Prentice Hall, Englewood Cliffs NJ, 1994, pp 571-579.

� See: Quality Systems Update and Deloitte & Touche, 1993, Survey of ISO 9000 Registered Firms, CEEM Information Servcies, Fairfax VA. and Porter, A.M., 1992, Audits under fire, Purchasing, Nov 5, 50-55.

� � REF _Ref331650859 \* MERGEFORMAT �Table 3� lists the numbers of US firms in 2-digit SIC code industries that were registered as of November, 1994. The registration intensity index should be viewed with caution. The ISO 9000 registration data does not distinguish between registrations of limited scope (e.g., a single plant) and those of broad scope (e.g., a multi-plant firm). Consequently, the ratio of registered "sites" to firms should not be interpreted as the fraction of firms in a given industry.  Source: CEEM Information Services, November 1994, Op. Cit. and Wards Business Directory, January 1995.

� CEEM Information Services, 1994, Op. Cit.

� US Federal Sentencing Commission, Sentencing Guidelines Manual, November, 1, 1992, pp362-363.

� Committee of Sponsoring Organizations of the Treadway Commission (COSO), 1992, Internal Control - Integrated Framework, Vol. 2, Framework, report by the Committee of Sponsoring Organizations of the Treadway Commission (COSO), American Institute of Certified Public Accountants, Jersey City NJ. 

� US Occupational Safety and Health Administration, 1992, Process Safety Management of Highly Hazardous Chemicals, 29 Code of Federal Regulations 1910.119.

� Chemical Week, 04/14/93, p19.

� First Preliminary Draft of  Environmental Management Systems -- Specification'" in Quality Systems Update, 4(4), 1994: Supplement.

� Arthur Bedeian, A Standardization of Selected Management Concepts, Carland, New York, NY, 1986.

� The 1959 US Department of Defense’s MIL-Q-9858A Quality Program Requirements listed the criteria that government auditors should use to judge the quality assurance programs that defense contractors were required to implement in order to supply the US military. Had  MIL-Q-9858A been a proper metastandard, it might have escaped the military procurement system and found civilian application. However, the standards-writers mentioned details of system and task design that were common in military procurement, but rare anywhere else. Statements like the following effectively "poisoned" the standard's generalizability:

The contractor may employ sampling inspection in accordance with applicable military standards and sampling plans (e.g., from MIL-STD-105, MIL-STD-414, or Handbooks H106, 107 and 108)

(see MIL-Q-9858A, Section 6.6, US Defense Supply Agency, 1991, Defense in-plant quality assurance program, Department of Defense, Defense Supply Agency, Alexandria, Virginia.,) 

� ibid, Section 3.1

� US Federal Aviation Administration, Production certificates, 14 Code of Federal Regulations, Part 21, Subpart G, originally published as 29 Federal Register 5085, October 24, 1964: The US Federal Aviation Administration (FAA) established standards that required airplane manufacturers to demonstrate that they employed a quality assurance system; US Nuclear Regulatory Commission, 1970, Quality assurance criteria for nuclear power plants,10 Code of Federal Regulations 50, Appendix B,  first published as 35 Federal Register 10499, June 27, 1970: The Nuclear Regulatory Commission required nuclear power plants to buy equipment and materials from suppliers whose quality management systems met government guidelines. US Food and Drug Administration, 1978a, Good manufacturing practices for medical devices, 21 Code of Federal Regulations 820, first published as 43 Federal Register 31508, July 21: The Food and Drug Administration’s Good Manufacturing Practices (GMP) Regulation for Medical Devices required manufacturers to “prepare and implement a quality assurance (QA) program that is appropriate to the specific device manufactured.”

� Bedeian, Op. Cit.

�Simon, H. Administrative Behavior, 3rd Ed.,The Free Press, New York NY, 1976, p36.

� Lawrence, P.R. and Lorsch J., Organization and environment, Harvard University Press, Cambridge MA, 1967; Perrow, C., A framework for the comparative analysis of organizations, American Sociological Review, v32 n2, 1967, pp194-208; and Thompson, J.D., Organizations in action, McGraw-Hill, New York NY, 1967.

� Duncan, W.J., Great Ideas in Management: Lessons from the founders and foundations of managerial practice, Jossey-Bass, San Francisco CA, 1989 pp238-242.

� Dean, J.W. Jr. and Bowen, D.E., 1994, Management Theory and Total Quality: Improving Research and Practice through theory development, Academy of Management Review, 19(3) 392-418.

� Reimann, C.W. and Hertz, H.S., The Malcolm Baldridge National Quality Award and ISO 9000 Registration, ASTM Standardization News, November 1993, pp42-53.

� Durand, I.G., Marquardt, D.W., Peach, R.W., and Pyle, J.C., Updating the ISO 9000 Standards: Responding to Marketplace Needs, Quality Progress, July 1993, pp23-28.

� The Automotive Industry Action Group is a body with support from all three US automakers. In 1994, it issued QS-9000. This standard includes a verbatim copy of ISO 9001 combined with additional requirements that are specific to the auto industry.  See Zukerman, A., One size doesn't fit all, Industry Week, Jan 9, 1995, v244n1, p. 37-40.

� Denton, D.K., Lessons on Competitiveness :  Motorola's Approach, Production & Inventory Management Journal, Third Quarter 1991, v32n3, p. 22-25.

� Howard, P.K., The death of common sense: How law is suffocating America, Random House, New York NY, 1994, p10.

� Howard, ibid, p10.

� Personal communications with Dale Misczynski, Corporate Vice-President and Director of Quality and Standards, Motorola Inc., January, 1995.






