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Abstract: The metaphor of “stewardship” is increasingly being used to characterize the role of public institutions as they pursue the public’s business.  This paper explores the implications for institutions were attentive publics to take such agencies at their word, and the concept of stewardship that emerges.  The  interest here is stewardship in the management of intrinsically very hazardous materials and operations serving both system operators and citizens in contact.  Institutional stewardship in this context suggests an urgent requirement for sustained, highly reliable operations stretching across many decades assuring institutional constancy while continuously winning high levels of public trust and confidence.  When these qualities are elaborated, it is clear they tax the capabilities of organizations generally.  They are particularly challenging for the institutions within the US governmental agencies like DOE, and EPA, and pose major demands on agencies such as NASA, the FAA and others that are committed to the long-term management of technologies which are hazardous by design, widely dispersed, and likely to have generated deep citizen dependence upon their benefits.  The paper ends with a short discussion of the research imperatives that stem from institutional intentions to claim stewardship. 

“Elements for Long Term Institutional Stewardship in a Hazardous Age: 

[Views from a “stewardee.”]

Introduction



Over the past decade, public agencies have increasingly appropriated the metaphor of “stewardship” to describe their relationship to the public, i.e., the concept of being entrusting with the management of the resources or other matters not their own.
   This concept is being used to characterize a wide sweep of functions, e.g., stewardship of environments and ecosystems, including land, forests, water, streams, air resources, and agriculture.   Now in the aftermath of the Cold War, the Department of Energy (DOE) and its contractors have also begun using the “stewardship” metaphor to reorient their evolving relationships with the American public.

In the context of the nuclear enterprise, this covers an extraordinary range of functions: from the long term, more or less passive monitoring of cleaned up mill tailing sites; the continued work to clean up production sites, such as Fernald, OH, and Rocky Flats, CO; the exceedingly complex,  possibly  insurmountable environmental challenges at the Hanford, WA, and the Nevada Weapons Test Site facilities; and potentially, the long term management of high level radioactive wastes at Yucca Mountain, NV, if on-going exploratory work there turns out to validate a site which is suitable for final formal approval of permanent disposal.
  All these activities can be thought of as a kind of “battle-field clean-up”, as we slowly recover from the damage done to our soil during WWII and the Cold War.  In addition to these important monitoring challenges, there are also the much more active production-like, long term activities associated with managing the “build down” of the U.S. nuclear stockpile, especially the disposition of excess weapons grade plutonium, and maintaining a national nuclear deterrence capability for the foreseeable future termed “science based stockpile stewardship.”
  These are important, costly functions, and open to debate about the goals and means involved, and are sometimes seen as exporting 
undeniable operational and policy demands into the far social and political future.


This paper explores the potential implications for agencies and institutions were attentive publics to take the DOE and other institutions seriously in their claims to stewardship. 

What obligations do institutions shoulder when the public comes to expect them to be “faithful stewards”? 


While the specific context is the DOE complex and the many challenges this institution and its contractors face in the next decades, the argument is equally salient to other institutions whose central work involves long term, highly hazardous materials and activities.  After a prefatory comment, the paper outlines the rudiments of institutional stewardship as a concept (especially long term stewardship in a nuclear age), then takes a preliminary look at conditions that are required to achieve it.  I argue that under current public policy, these conditions, in effect design constraints, heighten the challenge for any agency and its contractors were they to pursue such an objective.  I end considering some of the research imperatives embedded in the remarkable intention seriously to take up the burden of institutional stewardship, and suggest some of the institutional hazards of ignoring them.    

Initial considerations of institutional stewardship within DOE have been about the matters of land use and environmental legacies on many facilities associated with the production of nuclear weapons,
 on the one hand, and the challenges of  “stockpile stewardship,” on the other.
  The stakes are high enough in these domains, but the legacies of nuclear weapons and power, as well as other long lasting, intrinsically hazardous technologies, also call us to consider the institutional design implications inherent in a stewardship role more broadly -- for government agencies and their contractors in an advanced industrial democracy.

The systematic institutional effort, exemplified in the NAS Long-Term Management report, to understand the conditions needed to assure a sustained, faithful agency stewardship on behalf of our citizens regarding the legacy wastes from nuclear weapons development and production takes on added significance for it has gone on in a context marbled with similar activities.  There are similar initiatives in the chemical industry,
 and Los Alamos and Lawrence Livermore National Laboratories have redefine their work as the stewardship (and management) of nuclear materials generally, including a continuing program of nuclear stockpile stewardship.

Refining a perspective for the managing the environmental legacy of weapons production during WWII and the Cold War could contribute significantly to other initiatives responding to similar long term challenges in the further “stewardship” of the bases for a nuclear deterrent. This is especially the case for   DOE’s perplexing challenge to maintain, at some de minimus level, the nation’s nuclear deterrence capability for the foreseeable future
. DOE, then, is taken here as a reference case, so to say, for it oversees perhaps the widest range of “stewardship candidates” of any major U.S. public institution.

I.  Considering (Long Term) Institutional Stewardship
A starting point could be the brief definition broached in 1997 to guide a workshop prompted by the recognition that a number of legacy sites and facilities used for the production of nuclear weapons could not physically or were too costly to clean up so fully that the agency could, with good conscience, turn them over to local communities for unrestricted land use.
  The definition was closely tied to the function of  environmental protection:  

“Long term institutional stewardship refers to the set of strategies adopted and activities undertaken to protect current and future generations and the environment from exposure to hazards that remain on the sites in the nuclear weapons production complex after clean up has been completed.”

The discussion called for: ”(I)nstitutional controls to prevent the inappropriate land and ground water use; to maintain disposal facilities . . . to ensure continued containment of disposed wastes; to preserve institutional memory and communication mechanisms to keep future populations informed of site hazards; and long term surveillance and monitoring (i.e., a guarding functions.)”  My addition.

In more general question form: How can an agency or organization maintain, for the long term, control of the functions necessary to address problems that will last for the long term?
  In the context of the legacy case, stewardship activities may be required for the indefinite future, perhaps hundreds of years. 
 This is a very tall design order.


The challenge of long-term management, when it is considered at all, has predominately been from the view of managers looking, so to say, from “the inside looking out
.”  That is, managerial folk puzzling the questions of the magnitudes of the hazards and operational problems -- as seen primarily from the agency’s vantage -- that might warrant taking up such a remarkable discussion.  It is clear that in things nuclear the magnitude of hazards is very considerable, and that “managing” many of these hazards will often require mainly passive monitoring, while others will include operating in a sustained, highly reliable fashion for many, many years.
  These problems demand quite unusual efforts, even as there are some who contest the justice of the implicit costs and institutional efforts implied.



A hard charging management view is understandable, given the sense of urgency many citizens and environmental leaders feel.  Let’s get on with the job! -- even as those involved must confront short-term budget cycles, political instability, and the difficulties and frustrations of doing the public's business in the current problematics of advanced industrial society.  Indeed, these have become important elements in considering institutional and technical design.  But additional design concerns arise from another perspective -- one I emphasize here -- that of able outsiders, members of the public who find themselves potentially in this stewardship relation – the “stewardee” of the paper’s title.

Some of the design concerns of a “stewardee” stem from the apparent obligations taken on by institutions that assert a claim to become the dominant partner in a stewardship (or a guardian) relationship.  That is, what expectations are likely to be levied by the public and its spokespersons upon institutions claiming to be engaged in a stewardship relationship regarding its functions on behalf of current and future generations?

An Excursion in Definition. First, what might be meant by “institutional stewardship” the defining concept?  A tighter specification is needed to understand its obligations.  A cryptic summary of the accepted meanings of stewardship per se reveals something of the depth of the challenge. 
 (Readers should listen, with their inner ear, for the institutional implications of these definitions that have been forged on the basis of individual or small group relationships in the past.) 

Stewardship involves a relationship between two or more parties such that one, the steward, ”is entrusted (by another – the stewardee) with the management of property, finances or other affairs not his/her own”, (that is, in the interest of someone or corporate entity that is not willing and/or capable of carrying on independently, as someone yet unborn, my addition.)

It includes the function of a Guardian; “One who guards or watches over something; ... who is legally assigned to care of the person or property, esp. of an infant or minor (as in someone who does not have the capacity confidently to carry on independently, or for future generations my addition.)  and/ or ..[Guard, v.t.  1)] To watch over or care for; protect;  3) To control or prevent exit or entry through.   4) To maintain cautious control over. 6) To take precautions; as followed by against . . . . .”

Stewardship also connotes a Fiduciary (relationship) in which ”One ... holds something in trust; acting as a trustee, hold in trust.”

  Repeatedly, stewardship, guardianship, fiduciary, relationship rests significantly on the underlying strength of trust in the person involved -- to entrust, hold in trust.   One person is trusting another to be, on their behalf, a faithful steward, a trustee.

Recall how interpersonal Trust is usually understood: It is “A confident reliance on the integrity, honesty or justice of another, faith.  (as one who is/maybe vulnerable, my addition.);  again, something committed to one’s care;  or   3) (entrusted) The state or position of one who has received an important charge; and finally , for our purposes; 4) A confidence in the reliability of persons or things without careful investigation....

However, trust in a steward is not a trust generalized to all activities; rather stewardship concerns attention to a specific, reasonably limited range or scope.  But the choice of steward or guardian (by a stewardee) is bracketed by the vulnerable person’s perception of a wide array of behaviors and actions that signal great integrity and trustworthiness of the steward chosen.

This short exercise in definition recalls the meanings of relationships that have been worked out , for good or ill, between individuals throughout the centuries.   It is the relationship of persons, say parents, to someone whom they trust to be a faithful steward managing resources on behalf of their children, perhaps their grandchildren.  It is usually a relationship carefully considered by the “stewardee” (or sometimes the courts on his/her behalf) with earnest regard for the welfare of those in a contingent future.
(The definition of stewardship appropriated by DOE has a much more restricted meaning than that normally given to the term.  The basis for narrowing its meaning is not clear, and may simply be due to haste abetted by a certain linguistic carelessness.  Certainly DOE’s responsibilities ought to include the use of  perspectives and activities captured by concepts as understood in there more general cultural sense.  However, within the agency, the meaning of  “stewardship” is dramatically truncated and squeezed of its wider fiduciary intention.)

Yet the capacity to realize the duties inherent in such fiduciary obligations are tacitly being claimed by the agency in its relationships to the society’s citizens now and to future generations.  It is an institution, a collective,  which takes on a steward’s role.
  An expected evolution in such an extraordinary outcome would be that, after public debate, the nation’s elected leadership, on behalf of the public, turns to an agency or perhaps proposes a new one, charging it with the grave function of the faithful management of a demanding, long term mission. 

But, in the case at hand, the situation is reversed.  The agency (DOE) stakes a claim to become a steward on behalf of others in the society ... with an ambiguous mandate, so to say.  This stewardship relationship would be different from the conventional in at least two ways: first, it must be worked out institutionally, through the engaged behavior of a collective not just a single person; and second, the putative Steward initiates the claim to take up that role.  This is an operational expansion to intra-organizational perhaps inter-organizational behaviors.  It introduces a much wider range of considerations than is usually taken up in discussions of individual stewardship or guardian relationships and complicates a review of what the institutional claimant should be obliged to do.

What, then, are able members of the public being asked to accept by this self-nominated public steward, whether it is DOE, (or DOD, or EPA), their contractors, or some specifically established institution? 

To entrust to this steward the obligations to manage often very hazardous activities 

requiring highly reliable operations for many (management and political) generations.

The agent, in effect, is asserting that the public should entrust these matters to it, apparently on the grounds that it: 

* the agent, along with its contractors, can assure very skilled, highly reliable operations and exhibit institutional constancy for many generations -- in the face of unknown contingencies, and that 

* the agent and its contractors are worthy of such trust and confidence, and will continue in that highly desirable condition for many years to come.


Public Trust and Confidence become the root bases for engaging in a such a stewardship relationship, a relationship in which technical operators in effect shoulder the obligation to perform at an extraordinarily high level year after year, that is, to exhibit a steward’s institutional trustworthiness.  The institutional design challenge, then, is to structure institutional processes and incentives in such ways that they will assure highly reliable operations, over the very long term in the context of continuously high levels of public trust and confidence. 
I take these requisite design outcomes in order.
  To repeat, they are the challenges of:

1) establishing and maintaining highly reliable organizations (HROs),

2) over times periods of at least five to ten management generations (say, 50 to100 years) which calls for extraordinary institutional constancy,
 that is, organizational perseverance and faithful adherence to the mission and its operational imperatives, and 

3) assuring organizational conditions and operations that indicate to potentially suspicious  citizens that the program is continuously worthy of the public’s trust.
 

For each cluster, the properties of internal organizational operations are outlined below, with a similar discussion of the characteristics of relationships with external bodies. 


NOTE: These discussions summarize three reasonably variegated domains in spare, compressed form.  The result is conceptually dense and usually without illustrative examples.  Our purpose here is less to provide readers with a useable explication of these concepts (these is done via the supporting references), and more to demonstrate by virtue of what seems a blizzards of lists the number of institutional conditions implied by the reach of stewardship.  It is also intended to foreground properties that are often very demanding to attain.  I invite readers to scan what follows with at least this question: How often and at what exertion do you see these characteristics in the organizational arenas you know best? Could you imagine such an ensemble within them in the future?

1. Stewardship and Highly Reliable Operations.







Systematically meeting the challenge of highly reliable operations in face of hazards has been demonstrated in enough cases to gain a rough sense of the conditions that seem associated with extraordinary performance.  These include both internal processes and external relations.  What can be said with some confidence?
  What qualities do stewards claim they could exhibit?
 

I. Internal Processes.

A. Organizationally defined intention.  HROs exhibit a strong sense of mission and operational goals stressing the objectives of providing ready capacity for production and service with an equal commitment to reliability in operations backed by a readiness to invest in reliability enhancing technology, processes and personnel resources.  And, in cases such as our reference nuclear cases, these goals are strongly re-enforced by a clear understanding that the technologies upon which the organizations depend are intrinsically hazardous in their design and potentially dangerous to human and other organisms.  It is notable that for nuclear oriented institutions within the U.S., there is also high tacit agreement within the organizations and in the society at large about the seriousness of failure, and its potential costliness, as well as the value or benefits of what is being produced (in terms usually of a combination of economic, political or military outcomes.)  This consensus is a crucial element underlying the achievement of high operational reliability, and has, until recently, increased the assurance of relatively sufficiently resources needed to carry out failure-preventing/quality enhancing activities.  It also serves to stiffen corporate or agency resolve to provide the organizational status and financial and personnel resources such activities require.  But resolve is not enough.  Evidence of cogent operations is equally crucial.                       

                                                      (Table1. about here)

B. Reliability Enhancing Operations. These include the structural and operational dynamics that arise when extraordinary performance must be the rule of the day, re-enforced by an organizational culture of reliability, i.e., the norms and work ways of operations.
   A dominant quality of organizations seeking to attain highly reliable operations is their intensive technical and social interdependence.  Characterized by numerous specialized functions and coordination hierarchies, this prompt patterns of complexly related, tightly coupled technical and work processes which shape HROs social, structural, and decisional character.

HROs' social character is, of course, typified by high technical/professional competence and technical knowledge of the system, and demonstrated high performance and awareness of the system's operating state.

1. Extraordinary technical competence almost goes without saying.  But it bears repeating because continuously attaining this quality requires close attention to recruiting, training, staff incentives, and ultimately the authority relations and decision processes among operating personnel who are, or should be, consummately skilled at what they do.  This means there is a premium on recruiting members with extraordinary skills and/or an organizational capacity to develop them in situ via continuous training and an emphasis on reliable knowledge of the fundamentals of the operating system. Maintaining high levels of competence, and professional commitment also means a combination of high organizational status and visibility for the activities that enhance reliability, and “high reliability professionals”
 in positions with ready access to senior management. This is illustrated in aircraft carrier operations where high ranking officers are assigned the position of Safety Officer reporting directly to the ship’s Captains. 

2. HRO's also continuously achieve high levels of operational performance accompanied by stringent quality assurance (QA) measures applied to maintenance functions buttressed by procedural acuity.
  Extensive performance data bases track and calibrate technical operations and provide an unambiguous description of the systems' operating state.  These data inform reliability statistics, quality control processes, and accident modeling, and interpretations of system readiness from a variety of perspectives, and often provides the basis for competition between groups formally responsible for safety.
 

HROs' operations are enabled by structural features characterized especially by flexibility and redundancy in pursuit of safety and performance, and overlapping or nested layers of authority relationships.

3.  Operating complex technologies is not only often hazardous, it is also done within quite contingent environments.  Effective performance calls for flexibility and 'organizational slack' (or reserve capacity) to insure safety and protect performance resilience.  Such structural flexibility and redundance is evident in three ways: Key work processes are designed so that there are often parallel or overlapping activities that can provide backup in the case of overload or unit breakdown, and operational recombination in the face of surprise; operators and first line supervisors are trained for multiple jobs via systematic rotation; and jobs and work groups are devised in ways that limits the interdependence of incompatible functions.

4.  Patterns of formal authority in large organizations are likely to be predominately hierarchical (though this may have as much to do with adjudicative functions as directive ones).  And these patterns are present in HROs as well, to be seen most clearly in times of routine operations.  But two other “nested or overlaid” authority patterns are also evident - emerging in extraordinary times.  Exhibited by the same participants who, during routine times, act out the roles of rank relations and bureaucrats, when the tempo of operations increases another pattern of collegial, skilled and functionally based authority relationships takes form.  And, nested within or overlaid upon these two are yet another well practiced, almost scripted relationships that are activated during times of acute emergency.  As these different situations arise, communication patterns and role relationships are altered to integrate the skills and experience apparently called for by the particular situation.     

Within the context of HROs' structural properties, decision-making dynamics are flexible, dispersed among operational teams, and include rewards for the discovery of incipient error. 

5. Decision making within the shifting authority patterns, especially operating decisions, tends to be decentralized to the level where actions must be taken.  Tactical decisions often develop on the basis of intense bargaining and/or collegial interaction among those whose contributions are needed to operate effectively or problem solve.  Once determined, decisions are executed often very quickly with little chance for review or alteration.
 
6. Due in part to the irreversibility of decisions once enacted, HROs put an unusual premium on increasing the likelihood that decisions will be based on the best information available, and to insure that their internal technical and procedural processes, once put in motion, will not become the sources of failure.  This leads to more or less formalized efforts, continually to search for improvement via systematic gleaning of feedback, and the conduct of program and operational review.  These are frequently conducted by internal groups formally charged with searching out sources of potential failure as well as improvements or changes in procedures to minimize the likelihood of failure.  On occasion, there are several groups structured and rewarded in ways that puts them in competition with each other in discovering potential error, and, due to their formal attachment to different reporting levels of the management hierarchy, this encourages the quick forwarding of information about potential error to higher authority.
  Notably, these activities, due to their intrinsic blame putting potential, are often sought by upper management in a wide variety of other types of organizations, but are rarely conducted with much enthusiasm.  In response, HROs exhibit a quite unusual willingness to reward the discovery and reporting of error, without at the same time peremptorily assigning blame for its commission.  This obtains even for the reporting of one's own error in operations and procedural adherence.  The premise of such rewards is that it is better and more commendable for one to report an error immediately than to ignore or to cover it up.  These dynamics are rarely exist within organizations that operate primarily on a punishment centered incentives, that is, most public and many private organizations.

C. Organizational Culture of Reliability.

Sustaining the structural supports for reliability and the processes that increase it are additional demands in the already intense lives of those who operate and manage large-scale, advanced technical systems.  Operating effectiveness calls for a level of personal engagement and attentive behavior that is unlikely to be manifest merely on the basis of formal rules and economic employee contracts.  It requires a much more fully engaged person responding to norms of individual and group relations that grow out of the particular demands and rewards of the hazardous systems involved.
  For lack of a better concept to capture these phenomena, let us accept the slippery concept of "organizational culture" as a rough ordering notion.
 A cultural of organizational reliability refers to the norms, shared perceptions, work ways and informal traditions that arise within the operating and overseeing groups closely involved with the systems of hazard.
.

Recall that HROs strive equally for high levels of production and safety.
   HROs face the challenge of being reliable both as producers (many under all manner of demanding conditions) AND as safety providers (under conditions of high production demands.)  While most organizations combine varying degrees of production plus service/safety emphasizes, HROs have continuously to strike a balance.  In times of routine safety wins out formally (though watchfulness is harder to sustain), in times of high tempo/surge this becomes reordered (though watchfulness is much more acute.)  This suggests an organizational culture integrating the familiar norms of mission accomplishment and production with those of the so-called safety culture.
   

Elements of the results are: operator/member elan; operator autonomy; and intrinsic tension between skilled operators and technical experts.


* Operating personnel evince an intense elan and strongly held expectations for themselves about the value of skilled performance.  In the face of hazard, it takes on a kind of prideful wariness.  There are often intense, peer group pressures to excel as a highly competitive team, and to cooperate with and assist each other in the face of high operating demands.  This includes expectations of fulfilling responsibilities that often go well beyond formal role specifications.  For example, there is a view that 'whoever spots a problem, owns it' until it is mitigated or solved in the interest of full, safe functioning.  This sometimes results in operators realizing that, in the face of unexpected contingencies, they may have to 'go illegal', i.e., to go against established, formal procedures if these SOPs appear to increase the difficulty of safely meeting the service demands place of the organization.  Operator elan is re-enforced by clearly recognized peer group incentives that signal high status and respect, pride in one's team, emphasis on peer 'retention' and social discipline, and reward for contributing to quality enhancing, failure preventing activities.   

* Hazardous operations are often time critical, where effectiveness depends on keen situational awareness.  When it becomes clear that speedy, decisive action must be taken, there is little opportunity for assistance or approval from others.
  Partly as a result, HRO operators come to develop, indeed insist, upon a high degree of discretion, autonomy, and responsibility for activities 'on their watch'.
  Often typified as being “King of my turf,” this is seen as highly appropriate by both other operators and supervisors.

* But operator autonomy is often bought at a moderate price.  The HROs we studied all operated complex technical systems that put a premium on technical engineering knowledge as well as highly skilled operating knowledge and experience.  These two types of skills are usually formally distinguished in the occupational roles designations within HROs.  Each has a measure of status, each depends on the other for critical information in the face of potential system breakdown and recovery if problems cannot be contained.  But in the operators’ eyes, they have the ultimate responsibility for safe effective operation.  They also have an almost tactile sense of how the technical systems actually function in the organization's operating environments, environments that are likely to be more situationally refined and intuitively more credibly understood than can be derived from the more abstract, cognitively based knowledge possessed by engineers.  The result is an intrinsic tension between operators and technical experts, especially when operators judged technical experts to be distant from actual operations where there is considerable confidence placed on tacit knowledge of system operations based on long operating experience.
   

These dominant work ways and attitudes about behavior at the operating levels of HROs are prompted by carrying out activities that are closest to the hazards, and suggest the important affective nature of HRO operations.  These patterns provide the basis for the expressive authority, and identitive compliance norms that sustain the close cooperation necessary when facing the challenges of unexpected high tempo/high surge situations with minimum internal harm to people and capital equipment.  But HROs’ operate in the context of many interested outsiders: sponsors, clients, regulators, and surrounding neighborhoods.  Relations with outside groups and institutions also play a crucial role.



II. External relationships.  

HRO performance is clearly dependent on extraordinarily dense patterns of cooperative behavior within the organization.  These are extensive, often quite intense, and unusual both in terms of achieving continuous reliability and in higher costs.  As such they are difficult to sustain in the absence of external re-enforcement.  Continuous attention both to achieving organizational missions and to avoiding serious failures requires repeated interactions with elements in the external environment, not only to insure resources, but, as importantly, to buttress management resolve to maintain the internal relations outlined above and to nurture HROs' culture of reliability.  These characteristics are perhaps the most important of all the properties of HROs for if they are absent the rest are difficult to achieve and sustain.  Generically termed, the 'Watchers,' they include externally situated independent public bodies and stake holding interest groups, the processes assuring their presence and efficacy, and development of tools for the external monitoring in the interest of hazard evaluations. 

Aggressive, knowledgeable 'watchers' increase the likelihood that a) reliability enhancing operations and investments will be seen as legitimate by corporate and regulatory actors, b) the view that such costs should be incurred, and c) regulations and internal social demands should be allowed in the interest of safety.  This may mean investing, on one hand, in developing and training external review groups, and some instruments of behavioral surveillance, e.g., random drug tests, and, on the other, assuring these ‘watchers’ that HRO leaders will quickly be held accountable for changes that could reduce reliability in service or safety.  These watching groups may be either formal or informal and are found both within the HRO's immediate institutional environment and outside it.  

It is crucial that there be clear institutional interests in highly reliable performance.  This should be evident in strong super-ordinate institutional elements of the parent organization, such as Corporate or Command level officers (e.g., utility corporate headquarters, higher military command, and Washington agency headquarters) and sometimes industrial association watchdogs (e.g., the nuclear industry's Institute for Nuclear Power Operators, (INPO)).
 

At the same time, the persistent presence of external stake holding groups assures attentiveness (if not occasional resentment.)  These groups range from quite formal public watchers, such as regulatory overseers (e.g., state PUCs, NRC, EPA, FEMA, and OSHA), and user, client groups, (e.g., instrument rated pilots using air traffic control services and Congress persons) to a wide sweep of 'public interveners' (e.g., state, local governments, land use advocates, and citizen interest groups.)  Finally, this important function is also played by professional peer bodies, and by HRO alumni who are seen as operationally knowledgeable observers.   They are likely to be accorded respect both by other outsiders and by the HRO operators themselves. 

An abundance of external watchers seems crucial in attaining continuous, high reliably operations and a culture of reliability. So are boundary spanning processes through which encouragement and constraints is exercised in the interest of product/safety reliability.  Two types are evident.  First, there are formally designated positions and/or groups who have oversight responsibilities.  Two examples of formalized channels are Nuclear Regulatory Residents, two or three of whom are assigned to each nuclear power plant, with nearly complete access to power plant information, review meetings, etc., and, second,  military liaison officers who are permanently assigned to air traffic control centers.  Sometimes these boundary-spanning activities are expressed in aircraft carriers operations via dual reporting requirements for nuclear engineering officers to report problems immediately, not only to the ship's Captain, but to a central nuclear affairs office at Naval Headquarters in Washington, as well.

Boundary-spanning, and with it increased transparency, also occurs intermittently in the form of periodic formal visits from 'check' or review groups who often exercise powerful sanctions if their reviews do not measure up.  These activities come in a number of forms, for example, phased inspections and training checks in aircraft carrier combat preparations, as well as the more familiar Inspector General reviews; and nuclear power utilities requirements to satisfy rigorous performance in responding to the NRC mandated, biannual activation of power plant emergency scenarios in which all the relevant local and state decision makers engage in a day long simulation leading to possible regional evacuation under the watchful eye of NRC and FEMA inspectors.
 
Finally, external watchers, however well provided with avenues of access, must have available full, credible, and current information about system performance.  This almost goes without saying, for these data, often in the form of annual evaluations, hazard indices, statistical summaries noted above, and indicators of incipient harm and the early on-set of danger become a crucial bases for insightful reviews and public credibility (see below).

This is a formidable array of conditions for any organization to seek or sustain for the short term (see Table 1 near the end of the paper for this full array in combination with others discussed below), to what degree would they suffice over the long term? 

2.  Assuring Institutional Constancy and Faithfulness in the Future.
 



Many highly reliable organizations operate systems whose full range of positive and negative outcomes can be perceived more or less immediately.  If there is full disclosure of failures as well as successes, organizational leaders can be rewarded or held accountable.  But when operating systems are also capable of large scale and/or widely distributed harm which may not occur or be detected for several operational generations, our familiar processes of accountability falter, and the public is rightly concerned that HROs and their regulatory overseers be worthy of the public's trust across these generations. 


Stewardship in such domains, for example the management of nuclear materials, can be expected to continue for at least a 50 to 100 years, perhaps centuries.  This suggests a remarkably long period to demonstrate the faithful adherence to a mission and its operational imperatives in the face of a variety of social and institutional environmental changes.  As we come to understand the nature of large-scale systems and the longer-term effects of their production technologies, the requirement to take into account the trans-generational nature of nuclear and other hazardous systems presents particularly troublesome challenges for managers and for students of organization.
   And it is the aspect of highly reliable operations about which the social and management sciences have the least to say.
   



As a partial remedy to this analytical deficit, we introduce the concept of “institutional constancy,” along with a suite of organizational conditions that become the foundation for sustained institutional stewardship, especially when they are to be achieved within the context of highly reliable operations noted above, -- and require sustained public trust and confidence (discussed in the next section).  More formally, institutional constancy refers to “faithful, unchanging commitment to, and repeated attainment of performance, effects, or outcomes in accord with agreements by agents of an institution made at one time as expressed or experienced in a future time.”
  It includes assuring continued or improved performance in the spirit of the original agreement as new information, technology, or changed conditions develop.  An organization exhibits constancy when, year after year, it achieves outcomes it agreed in the past to pursue.

Conditions Encouraging Institutional Constancy.
  What little systematic examination of this remarkable intention there has been suggests that institutional constancy requires demonstrating to the public or its major opinion leaders that the HRO in question (an agency, public contractor or firm) can both be trusted to keep its word -- to be steadfast -- for a very long time into the future, and to show the capacity to enact programs that are faithful to the original spirit of its commitments.
  The first set of conditions speaks to the assurance of continued political and institutional will, steadfastness in "keeping the faith," the second speaks to the organizational infrastructure of institutional constancy, i.e., the capacity to follow through for many years.  I turn to these in order.




                             (Table 2. about here)

Institutional Purpose.  Constancy is about future behavior and the organization must signal its collective resolve to persist in its agreements, especially with strong commitments to trusteeship and stewardship in the interests of future generations.  Measures that re-enforce this perception are: 

* The necessary formal, usually written goal of unswerving adherence to the spirit of the initial agreement or commitment; documents that can be used in the future to hold each generation’s organizational leaders accountable for their actions.

* Strong, public articulation of commitments to constancy by high status figures within an agency or firm, calling especially on professional staff and key labor representatives to emphasize the importance of constancy
. Coupled with formal declarations, consistent emphasis upon steadfastness within an organization re-enforces the otherwise difficult commitments of energy and public witness that is needed by key members of the technical staff and work force. 

* Strong evidence of institutional norms and processes that nurture the resolve to persist across many work generations, including, in the public sector, elements in labor contracts that extend over several political generations.
  When these exist, it binds workers and their leaders to the goals of the agency often transcending a number of management generations.

* Vigorous external re-enforcement from both regulatory agencies and "public watching" groups to assure that the institutions involved will not flag in attending to promised performance requirements from one generation to the next.  This would include the support for outside groups with regular formal involvement, and resources to foster their expectations and demands for consultation if the next generation of leaders waivers in their resolve.  The optimum would be when these measures lead to laws, formal agreements, and foundation/non-governmental organization funding and infrastructure for continual encouragement and sanctions for "keeping the faith."


The Infrastructure of Constancy:  While strong motivation and earnestness are necessary, they alone do not carry the day.  Other conditions should also be present to assure that interested outsider will perceive that actions will, in fact, be carried out in realizing important commitments across multiple generations.  These include:

* The administrative and technical capability and infrastructure which are needed to carry out activities that assure performance, along with agency/firm rewards and incentives for articulating and pursuing measures that enhance constancy and inter-generational fairness.  These should include executive socialization and training processes to re-enforce commitment and perspectives.  Such processes and resources are rarely provided in today’s institutional environments.  Rather, these are likely to be characterized by quite short term, generation centric perspectives re-enforced by contemporary business and legislative cycles. 

 * In addition to assuring consistency in organizational culture, the resources and activities needed to “transfer” or “pass on” the organization’s critical operating, technical, and institutional knowledge from one work and management generation to the next is crucial.  This includes systematic capture of critical skills and operating histories, as well as continuous training and evaluation of each generation’s capabilities.

* Analytical supports should be evident for analysis and decision-making which takes into account the interests of the future and enables work, such as "future impact analyzes," that attempts to clarify the effects of present action on future experience.  These capabilities are likely to require at least a small cadre of highly skilled professionals, systems for rewarding their efforts, and organizational and agency venues where their reflections will have a respected voice. 


* And perhaps most important, evident, effective capacity would be needed to detect the early on-set of likely failures related to the activities that could threaten the future.  This capacity should then be joined with a capacity to initiate a remedy, along with the assurance of remediation resources in the event failures should occur.


  Without a reasonably high degree of publicly evident, well-exercised capacity for early warning and pre-emptive remediation, the public is likely to remain skeptical, potentially suspicious, and ripe for mobilization into recalcitrant opposition.




This suite of conditions intended to re-enforce the public’s perceived sense of assured institutional constancy is a pretty demanding and costly set.  Whether leaders would consider developing them would be contingent upon external demands for them.  Three program characteristics (in addition to the two already mentioned in note 48 above) prompt an insistent demand for constancy.  This is often aggressively sought by public and political movements when the agency and organizations involved: a) are perceived to be engaged in a large scale efforts whose activities may occur across broad spatial and temporal spans, and seem to pose potentially irreversible effects; b) when these effects are also seen as hazardous, (even if the likelihood of failure is small and accompanied by substantial gains for the program's prime beneficiaries); and c) if significant risks and their costs are likely to be borne by future generations who receive little benefit.  

This third characteristic – asymmetry of benefits and costs - raises a particularly difficult dilemma.  Should current populations endure costs today so that future populations will not have to?
  Uncertainty about the knowledge and technological capacity of future generations exacerbates the problem.  An optimistic view assumes that difficult problems of today will be more easily solved by future generations.
  Skepticism about this, however, makes it an equivocal basis for proceeding with multi-generational programs.  An inherent part of assuring constancy would be an agreed upon basis, “an ethic”, of how costs and benefits should be distributed across generations.  This is especially true when operational effects extend far into the future for it demands that generation after generation respond to new information and changing value structures in coping with long-term effects.

This array of characteristics, along with those associated with highly reliably operations, raises serious, unresolved operational, political and ethical questions.  If an organization’s program is seen to possess them in combination, assurances of institutional constancy are likely to be demanded as a substitute for accountability. 
 In consequence, apprehensive publics seek assurances that these institutions will be uncompromising in their pursuit of highest quality operations through the relevant life times of the systems in question.  This means that the quality of both external relations and internal operations should re-assure communities of interest and stakeholders that their views will be taken seriously and that organizational processes will result in immediate adjustment to potential error (also elements of HROs).  When harmful effects may be visited upon future generations, assurances of continuity or institutional constancy take on increasing importance.
  Leaders of such institutions are quite likely to be pressed to assure the public (especially able opinion leaders) that, as a condition of winning approval and resources to initiate or continue programs, their agencies and corporate contractors can credibly be expected to keep agreements and commitments with potentially affected communities far into the future. 

These are very demanding conditions for organizational leaders to consider, much less actually to nurture, encourage and insist upon. (See Table 1 near the end of the paper listing them in combination with others discussed herein.)  They are also conditions that call for a high degree of trust and confidence by the public in operating and overseeing institutions - a condition that is in increasingly short supply in contemporary American culture. We turn to this crucial matter below.



3.  Institutional Trust and Confidence (Trustworthiness) 

Operating beneficial, but hazardous technical systems intrinsically puts strain on the managing and sponsoring organizations.  This is due both to the perceived levels of hazards and to the inevitable differentials in knowledge between technical operators and attentive members of the public.  The public almost certainly feels vulnerable in the face of these differences and, if there is tendency to be suspicious of large institutions as well, this simply adds to the potential for distrust in the operator’s environment.  If harm to the public due to operational missteps or mismanagement also extends far into the future (so that issues of constancy become salient), the demands for trustworthiness greatly increased. 
 In effect, the public is asked to trust those in charge and those who operate these systems often  for decades to come.


In this context, it serves us to examine the meaning of public trust and confidence in institutions.  These concepts are subject to considerable rhetorical ambiguity (e.g., trust and confidence, legitimacy), and La Porte and Metlay have proposed the following definitions for (institutional) trust and confidence to anchor a discussion:





1.  Trust is the belief that those with whom one interacts (agencies, firms) will take your interests into account, even in situations where you are not in a position to recognize, evaluate and/or thwart a potentially negative course of action by “those trusted”.

2.  Confidence exits when the parties trusted (agencies, firms) are seen to be able to empathize with (know of) your interests, are competent to act on that knowledge, and will go to considerable lengths to keep their word.

3.  Trustworthiness is a combination of trust and confidence.



To the degree institutional trustworthiness is a prime requisite for successful, long-term stewardship, we can ask what institutional processes assure it.  Given our definitions above, the challenge is formidable: many members of the public and stake holding groups, especially when they feel themselves to be vulnerable, do not believe that a number of U.S. institutions (including in our case DOE and its contractors) have either the intent to take their interests into account, nor, if some of its members did, the competence/capability to act on it.  This is an untenable position in advanced industrial democracy.   I urge the reader to reflect on the implications for managers and regulators if the conditions proposed below became imperative for the successful prosecution of agency and corporate missions.
If the conditions that sustain, or recover, public trust and confidence are to be assured, on what principles might they be designed?  Processes intended to nourish high Public Trust and Confidence (PT&C), i.e., organizational and institutional properties that increasing the likelihood that able members of the public will regard an agency as worthy of their trust, involve both interactions with external parties, and a combination of internal re-enforcing organizational factors.
 


Interaction with External Parties.  The central premise for designing external measures that evokes public trust and confidence follows:

When agencies (or firms) manage programs that could be seen as potentially delivering more harm than benefits upon citizens and communities, agency (or industry) leaders must give all groups of citizens and their representative’s opportunities for involvement and must demonstrate fairness in negotiating the terms of their immediate relationship.
 

To avoid arousing distrust (or reducing it), agencies or firms should commit themselves to conditions that address the need to involve stake holders in processes that assure them that they will be taken seriously, that their views will be visible to decision makers, and that there is recognition of the potential benefits and costs to stake holders associated with the technical operations in question.  More precisely, six conditions (outlined below), if they can be achieved, reduce the grounds for suspicion.  If there is, so to say, a surplus of trust, only the first condition is needed to maintain that relationship. However, as distrust mounts, so does the importance of achieving all six conditions. These conditions are:

* Early and continuous involvement of stakeholders advisory groups which are characterized by frequent contact, complete candor and rapid, full response to questions, etc. (Only one, if trusted)

* Timely carrying out of agreements unless modified through an open process established in advance (needed if distrusted);

* Consistent and respectful reaching out to state and community leaders and general public to inform, consult and collaborate with them about technical and operational aspects of agency (or firm) activities (if distrusted);

* Active, periodic presence of very high agency (and firm) leaders, visible and accessible to citizens at important agency field sites (if distrusted);

* Unmistakable agency (or firm) and program residential presence in the locality that contributes to community affairs and pays through appropriate mechanisms its fair share of the tax burden (if distrusted); and

* Assuring the availability of negotiated benefits to the community along with the resources to the affected host communities that might be needed to detect and respond to unexpected costs (if distrusted).

These familiar external measures can be expected to reduce some sources of suspicion.  But they go only some of the distance toward stimulating or recovering trust and confidence if the agency is facing a deficit of trust.  If there is a reservoir of trust, so to speak, only consistent, candid interaction with stakeholder advisory groups may be needed.  But if the agency or organization faces even a modicum of distrust, certainly more effort is needed in developing relations with the social environment, but questions of the internal capacity actually to manage hazardous systems emerge as well.
      

                                                        (Table 3. about here)

Internal Operations.  Why would turning to an agency’s or firms internal operating environment be important?  Why would what happens inside an organization take on increasing salience for maintaining or recovering public trust and confidence?  This becomes increasingly important when the success or failure of an organization’s technical operations cannot be determined quickly and unequivocally (as necessary for market based corrections), or, more rarely, for many years (as in the case of radioactive waste disposal programs, or the development and closing of mining operations) when success or failure cannot be judged until well after the life times of the programs’ managerial and technical leadership.  

“This means that the quality of the decisions taken now or operations carried out in the near future cannot be judged on the basis of near term feedback, nor will there be any chance to reward or punish the leaders most responsible for the programs on the basis of its overall success or failure.”

Indeed, our legal system provides few ways of holding current decision-makers liable for failures they may have put in train, but are not discovered until well into the future.  When this is the case, our  attention is re-directed to the organization’s current competencies, its operations and management, and its prospects for continuing into the future.  In terms of design premises, this suggests that:  

Tasks should be carried out in ways that, when the public gains access to programs via improvements in external relations, they discover activities within the organization that increase institutional trustworthiness rather than decrease it.

Put another way, the maintenance or recovery of trust results, in part, when the more one knows about the agency or firm, the more confident one is that hazardous processes are and will continue to be done very well. Notably, this is the reverse of what most observers expect when they become fully familiar with large institutions, i.e., “the more you know, the worse it gets”.

What internal conditions work to realize this unusual objective?  Clearly, we would expect high competence all round. And this is likely to be all that was necessary when there is already a surplus of trust.  If this is not the case, or if one wanted to avoid slipping down the slope of public skepticism, we would also expect to see additional qualities that reassure.  Thus internal operations should be designed to effect these internal measures germane to establishing or recovering public trust and confidence.
  
* High professional and managerial competence and discipline in meeting technically realistic schedules (only one if trusted).

* Pursue technical options whose consequences can be most clearly demonstrated to broad segments of the public (if not trusted).

* Processes of self-assessment that re-enforce activities permitting the agency to “get ahead of problems . . . before they are discovered by outsiders” (if not trusted).  Of special importance this capacity speaks to the need for candor and signals public’s that they can come to count on the institution to acknowledge difficulties even in the absence of  “surveillance” regulation.

* Tough internal processes of reviewing and evaluating actual operating activities that includes stakeholders (if not trusted).  Again,, this characteristic under-girds public perceptions that internal developments will be understood by outsiders who claim an interest in operational failures.


* Clear, institutionalized assignment of responsibility for protecting the internal viability of efforts to sustain public trust and confidence throughout the organization (if not trusted).
4. Concluding Reflections. 
The argument here is that the conditions of operations, planning and error responses summarized above take on special salience when agencies, operating organizations, or corporations claim the role as steward on behalf of society at large or a particular segment within it.  In effect, the putative steward (in our case here, DOE) is claiming that it can assure the perpetuation of the conditions associated with highly reliable operations, long term institutional constancy, and, under-girding these, continuous public trust and confidence.


When these conditions are explicated, separately or in combination (as arrayed in Table 1 below), the claims are quite remarkable; this is an ensemble of conditions that together is very likely to be a necessary, but probably not sufficient, for the confident pursuit of faithful institutional stewardship.  While there are no single factor successes here, there can be single factors failures in achieving the foundations of faithful institutional stewardship.  Indeed, it is likely, for most organizations, that it requires a new culture of awareness about the obligations and rigors of earning public trust and confidence.


Assuring such an array of organizational conditions clearly presents formidable operational challenges even if there were confident analytical bases to proceed, a more or less affluent, socially benign environment where there were wholehearted agreements about the urgency to do so, and clear priorities about the importance of spending national treasure in the process.  But, of course, this is rarely the case.
   

Table 4. Properties of Institutional Stewardship

(# if in a surplus of trust; ## add if in deficit)

                                                                                                                                     HRO   CONST   PT&C         
          Internal Processes                  

* Strong sense of mission and operational goals, unswerving commitment.                 X          X            

* Public commitments by high-status agency leaders                                                    X          X 

* Institutional norms that nurture commitments across many generations.                                X

* Culture of reliability, w/norms of equal value of reliable production and safety.       X

* Extraordinary technical competence.

              X 
                  # 

* High managerial competence and discipline in meeting ...realistic schedules.                                           #
* Pursue technical options clearly demonstrated to broad segments of the public.

                 ## 

* Structural flexibility and redundance.                                                                          X 

* Collegial, de-centralized authority patterns in the face of  high tempo operations.     X

* Flexible decision-making processes involving operating teams.                                 X

* Processes enabling continual search for improvement.
                      X

* Self-assessment to “get ahead of problems” before  discovery by outsiders.                                           ##

* Processes that reward the discovery & reporting of error, even one’s own                X

* Processes of review and discovery ... that include stake holders.                                                               ##

* Institutionalized responsibility and resources to protect these efforts thru out org.     X                           ##

* Resources for “transferring” requisite technical/institutional knowledge across                     X

   from one work & management generation to the next.

* Analytical and  resource support for “future impact analyzes”                                                X               

* Capacity to detect/remedy the early onset of likely failure that threatens                                  X              

    the future, and assurance of remediation if failures occur. 

External Relationships 

* Strong superordinate institutional visibility within parent organization                        X          X              #

* Strong presence of stake holding groups.(watchers)                                                      X          X             ## 

* Mechanisms for “boundary spanning” processes btwn the unit & these “watchers.”                               ##

* Venues for credible, current operational information available on a timely basis.                                     ##

* Early, continuous involvement of stake holders advisory groups w/freq. contact,                                     ##

   candor and rapid, full response.

* Consistent/respectful reaching out to state and community leaders, and general                                       ##

   public to inform, consult ... about technical/operational agency activities

* Timely carrying out of agreements unless modified through an open process                                            ##

    established in advance.

* Active, periodic presence of very high agency leaders, visible and accessible                                            ##

   to citizens at important agency field sites.

* Unmistakable agency/program residential presence locally that contributes to                                          ##
   community affairs and pays ... its fair share of the tax burden.

* Negotiated benefits to the community with the resources that might be needed                                         ##

   to detect and respond to unexpected costs.

The perspective outlined here signals a wider, more demanding context than technical agencies and contractors have had to confront in the past.  If long term “institutional stewardship” becomes an agency’s articulated objective, past practices will not suffice, past assumptions about the benign public enthusiasms

regarding technical work no longer hold, and, without energetic efforts to raise to the challenges of “institutional stewardship,” the political legitimacy of our technical scientific institutions will be at risk.
  
To the degree the construct I’ve outlined holds up under subsequent review, it is likely to pose unwelcome challenges to agency and program leadership, for it should be the source of serious design examination.  But the analytical bases for designing and assuring institutional forms at substantial scale are limited at best, and there is scant work on institutional stewardship per se, very limited study of highly reliable organizations or on institutional trust and confidence, and almost none on institutional constancy.  A remedy to these important gaps in knowledge and understanding requires both analytical and experimental efforts to calibrate the dynamics of highly reliable operations, and especially probing the requisites for long term institutional constancy and trustworthiness.  


At least three aspects of this challenge are apparent, each prompting a demanding set of research imperatives.  


* Improve our knowledge about the wider institutional currents embedded in the US patterns of public and corporate governance that provoke stubborn resistance to organizational changes needed to institute processes that increase reliable operations, reassure citizens that the responsible institutions will be able to keep their word through the relevant time frames, and do so in ways that enhance their trustworthiness.  Even if there is a reasonably benign political and social environment, these are qualities that are very difficult to establish and maintain
.


* Deepen our understanding of the technical sources that drive systems to address HRO demands. This means studies that calibrated the degree to which present technical and operational directions in pursuing, at least, environmental sensitive operations, materials management, transportation and biological technologies require a) highly reliable operating organizations, and b) would imply long term operating trajectories and potentially negative effects, and hence, c) produce a requirement for high levels of public trust and confidence (PT&C).  It can be argued that the more the requirements for HRO, Institutional Constancy, and PT&C, the more demanding the stewardship function will be to establish and sustain. A closely related emphasis follows: seek technical design alternatives for providing equivalent physical and organic effects that vary in the degree to which they produce operational demands for HRO, IC and PT&C.


* There is an alternative to the two research and development avenues just noted.  Both of them are very demanding research domains, and even more difficult actually to produce within organizations in the US and abroad, whether they are public or private enterprises.  Indeed, even entertaining the relevance of such changes can be disputed and quite likely would provoke strong managerial reluctance to consider them seriously.  And they stem importantly from the public’s concerns about their exposure to what is perceived to be “risky systems.”  If this is the case, then a third or alternative avenue of research and activities could be launched.


What activities could be carried out which would reduce the public’s demand for very reliable operations of intrinsically hazardous systems, reduce the public’s worry about the longer term consequences of operational errors, and lessen the public’s sense of vulnerability that nourishes a deep longing for trustworthy public institutions?




Appendix. 
Section 1. Project Background. An earlier version of this paper, the first part of a six part report, provided the perspectives on the operational and the political challenges prompted by the technologies that the Los Alamos National Laboratory (LANL) employs to meeting its national mission.  The project (University of California, Berkeley (UCB) -- Los Alamos National Laboratory (LANL) contract on Stewardship and the Design of ‘Future Friendly’ Technologies: Avoiding Operational Strain in Nuclear Materials Management at Scale, LANL/UCB, Award # 120BG-0018-23 (1998-2000), sought to identify the organizational conditions associated with credible, publicly trusted institutional stewardship of nuclear materials over many management and worker generations, especially as the lab becomes singularly important in maintaining the U.S. nuclear deterrence capability.  The project involved understanding both the operational requirements that will be needed in each succeeding generation, i.e., the actual work of producing a modest number of weapons’ components year after year, and the regulatory environment likely to characterize that future.  It can be obtained at  http://socrates.berkeley.edu:4050/regexp/
Earlier, background work was enabled by the Center for Nuclear and Toxic Waste Management, University of California, Berkeley, and the Los Alamos National Laboratory (LA‑UR 97‑3227, UCB Contract LANL-C14550017-3Y-LAPORT-06/97. The views expressed herein are not necessarily those of these institutions.

Helpful comments contributed by K.C.Kim, Rulon Linford, Jonathan Medialia, and Paul Schulman.  An early version of its arguments was presented in “Defining a Framework for the Nuclear Weapons Complex”, for the Workshop on Land Use and DOE Sites: The Implications for Long Term Stewardship, sponsored by the Resources for the Future (RFF) and the Environmental Management Division, DOE.  Washington, D.C., Jan. 16-17, 1997. The central question was “what kinds of institutions are needed to address the many challenges of long term stewardship at DOE sites”.  RFF, especially Kate Probst and Terry Davies, and the Office of Environmental Management’s James Werner, Director of Strategic Planning and Analysis, catalyzed discussions about it.  See “Long-Term Stewardship and the Nuclear Weapons Complex,” Center for Risk Management, Resources for the Future, January 1997. 

Section 2.  The concept to stewardship as taken up by a variety of pubic and private institutions. 

For its use regarding environments and ecosystems, including land, forests, water, streams, air resources, and agriculture, see, for example, T. Sample, Land Stewardship in the Next Era of Conservation, 1991; Richard L. Knight and Peter B. Landres , (Eds.), Stewardship Across Boundaries, 1998; National Research Council, Science and Stewardship in the Antarctic,1993, and Toward a Scientific and Social Framework for Ecologically Based Stewardship of Federal Lands and Waters, 1996.  From the Ecological Stewardship Workshop, U.S. Forest Service. [http://www.fs.fed.us/eco], DOD, Office of the Deputy Assistant Secretary of Defense for the Environment Defense [http://128.174.5.51/denix/Public/public.html], Legacy Resource Management Program Technical Earth Resources; Gerald L. Baliles, et al, Preserving the Chesapeake Bay : Lessons in the Political Reality of Natural Resource Stewardship, 1996; and a strong emphasis in the National Parks Service, Natural Resources Ecosystem‑Based Stewardship program outlined on, [http://www.nature.nps.gov/partner/ecosystm.htm]. 

      The concept has also been appropriated in the private sector as well.  See for example, developments in “product stewardship,” John D. Hamilton, ed., Ecological Assessment Polymers: Strategies for Product Stewardship and Regulatory Programs., Roger Sutcliffe, 1996; The Stewardship of Private Wealth : Managing Personal & Family Financial Assets, Sally S. Kleberg, Sally S. Kleber, 1997; The Buck Stops Here : Perspectives on Stewardship from Business and Professional Managers, Business Executives for Economic Justice, 1997.  See more generally, Peter Block, Stewardship: Choosing Service over Self‑Interest, 1997, arguing for the spirit of partnership and service in every business, government agency, and nonprofit institution.  

And parallel efforts have been prompted by the chemical industry, see Denise Kern, Product Stewardship Gets Dow’s Vote, 40 (Chemical News:March 1990) ; Robert Luft, Environmental Stewardship: Its Good Business, N2 (11 Environmental Progress r: Nov. 1992); Gregory Bond, Manage Risk Through Product Stewardship Reviews, 84 (Chemical Engineering, January 1995), and Adam Stone, The Delicate Balance of Stewardship: The Case of the Chemical Industry’s Response Care Program. Center for Nuclear and Toxic Waste Management, University of California, Berkeley, May 1996.

The concept has long been used as an important defining aspect for the lives of Protestant denominations as church leaders orient their members to the care and gathering of financial and, more recently, environmental resources.  See for example, Michael Katakis, Ed. Sacred Trusts: Essays on Stewardship and Responsibility,1993; Larry Burkett, Caretakers of God's Blessing : Using Our Resources Wisely (The Stewardship Series), 1996; and Calvin B. Dewitt, et al, Caring for Creation : Responsible Stewardship of God's Handiwork, 1998. 

More recently, the Department of Energy has appropriated the concept as well. See for example, Department of Energy's (DOE) Environmental Management (EM), Long-Term Stewardship Study, Draft, October 2000, one of a number of reports dating back to 1995, see http://www.em.doe.gov/doclistb.html.  See also “The Stewardship of Nuclear Weapons,” Los Alamos Science, 21, 1993, for an early appropriation of this term at Los Alamos National Laboratory (LANL).  It is featured prominently in LANL’s long term planning documents. See the emergence of this concept in 1995 with LANL’s, Institutional Plan: Science Severing Society, FY 1996-FY 2000, especially in its Overview section laying out a strategic vision derived from the core mission of “reducing the nuclear danger,” highlighting “stockpile stewardship” as the first of five major program areas.  See also the paper presented in1996 by LANL leaders, John Immele and Phil Goldstone to annual meeting of the American Physical Society, “Stewardship of the Nuclear Stockpile Under a Comprehensive Test Ban Treaty.”  Indeed, the notion of institutional stewardship has become a key basis for evaluating the performance of the labs managed by the University of California on behalf of  DOE.  (see Institutional Stewardship and Viability, in Appendix F, LANL, LLNL, Modification No.: M331 Supplemental Agreement to Contract No. W‑7405‑ENG‑48. 

Section 3. References addressing the paper’s three core concepts. 

          a. High Reliability Organization.  G. I. Rochlin, G. I. (2001) Les organizations <<a’ haute fabilite>>: bilan et perspective de recherche” [Highly Reliable Organizations: Exploration and Research Perspectives, Trans. of Highly Reliable Organizations: Past Research and Future Explorations],“ and  T.R. La Porte. “Fiabilite et legitimaite soutenable,” [Reliability and Sustainable Legitimacy, Trans. of  “Highly Reliable Operations and the Rigors of Sustained Legitimacy: Matters of Public Trust and Institutional Constancy] , ch. 2 and 3 respectively in Mathilde Bourrie, ed, Organiser la fiabilite. L’Harmattan, Paris, France; G.I. Rochlin (1999) “Safe operations as a social construct’” Ergonomics, 42, 11, 1549-1560; T.R. La Porte (1997) Evolving High Reliability Organizations and Institutional Strain in Elements of the U.S. Nuclear Future,  Final report LA‑UR 97‑3227 (covering 1/2/97-6/30/97); UCB Contract LANL-C14550017-3Y-LAPORT-06/97, University of California, Berkeley C Los Alamos National Laboratory [Center for Nuclear and Toxic Waste Management and Department of Political Science, University of California; Berkeley, California] July 31; T.R. La Porte (1996) "Shifting Vantage and Conceptual Puzzles in Understanding Public Organizational Networks," Journal of Public Administration Research and Theory, 6,1 (Jan.). 49-74; T.R. La Porte (1996) "High Reliability Organizations: Unlikely, Demanding and At Risk", Journal of Crisis and Contingency Management,  4, 2 (June 1996), 60-71; T.R. La Porte and C. W. Thomas (1995) "Regulatory Compliance and the Ethos of Quality Enhancement: Surprises in Nuclear Power Plant Operations," Journal of Public Administration Research and Theory. 5, 1 (Jan.), 109-138; T.R. La Porte (1994) "False Dichtomonies and Limits to Testing: A Strawman Speaks Up." (Comments on Scott Sagan, Limits to Safety.) Journal of Contingencies and Crisis Management,  2,4 (Dec.) 207-211; T.R. La Porte and Gene I. Rochlin (1994) "A Rejoinder to Perrow," Journal of Contingencies and Crisis Management, 2,4 (Dec.) 221-227; G. I. Rochlin, G.I. Defining "high reliability" organizations in practice: A taxonomic prologue,” in Roberts, K.H. ed. (1993) New Challenges to Organization Research: High Reliability Organizations.  New York: Macmillan, 11-32.

b. Institutional Constancy.  T.R. La Porte, “Fiabilite et legitimaite soutenable,” [Reliability and Sustainable Legitimacy]. ch. 3 in Mathilde Bourrier, ed, Organiser la fiabilite. (L’Harmattan, Paris, France), 2001. pp. 71-106.  Trans. of  “Highly Reliable Operations and the Rigors of Sustained Legitimacy: Matters of Public Trust and Institutional Constancy,” presented to Workshop on Organization Approaches to Organizational Reliability, Department Technologies et Sciences de l’Homme, Universite de Technologies de Compiegne, Compiegne, France, Oct. 7-8, 1999;  T.R. La Porte (1997) “Institutional Elements for Long Term Stewardship in a Nuclear Age: Views from a ‘Stewardee’,” Proceeding Workshop on Land Use and DOE Sites: The Implications for Long Term Stewardship, sponsored by the Resources for the Future and Environmental Management, DOE,  Washington, D.C. Jan. 16-17, 1997; T.R. La Porte and A. Keller (1996) "Assuring Institutional Constancy: Requisite for Managing Long-Lived Hazards". Public Administration Review. 56, 6 (November/December 1996), 535-544; and T.R. La Porte (1995) "Technologies as Systems and Networks: Issues of Dependence, Public Confidence and Constancy", Flux: International Scientific Quarterly of Networks and Territory. No. 21, (July-Sept.), pp. 37-46;


c. Public Trust and Confidence.  U.S. Department of Energy.  (1993) Earning Public Trust and Confidence: Requisite for Managing Radioactive Wastes. Final Report. Task Force on Radioactive Waste Management, Secretary of Energy Advisory Board. Washington, D.C.  November.  T. R. La Porte , Chairman, Contributor and Editor, D. Metlay, Project Director and Principle Author; T.R. La Porte (1994). "Large Technical Systems, Institutional Surprise and Challenges to Political Legitimacy," in Hans-Ulrich Derlien, Uta Gerhardt and Fritiz Scharpf, eds. Systemrationalitat und Partialinteresse. (Systems Rationality and Partial Interests.) Festschrift fur Renate Mayntz. Baden-Baden: Nomos Verlagsgesellscahft, pp. 433-452. Slightly revised version published in Technology in Society. 16, 3, (December, 1994), 269-288; 

T. R. La Porte, (1996) “Large Technical Systems as a Source of Social/Institutional Strain,” Working paper of the Center for the Nuclear and Toxic Waste Management and the Department of Political Science, UC Berkeley, March.  (Incorporates substance of T. R. La Porte, "Technology as Social Organization: Implications for Policy Analysis," Institute of Governmental Studies, University of California, Berkeley, January, l984.); T.R. La Porte, and D. Metlay, (1996)  "Facing a Deficit of Trust: Hazards and Institutional Trustworthiness," Public Administration Review.  56, 4  (July-Aug. 1996), 341-347.




Table 1. Characteristics of Highly Reliable Organizations (HROs)

Internal Processes  

 ** Strong sense of mission and operational goals, commitment to highly reliable operations,

        both in production and safety.

         ** Reliability enhancing operations. 

 


    * Extraordinary technical competence.




         
    * Sustained, high technical performance. 




         

    * Structural flexibility and redundance.


       

     * Collegial, de-centralized authority patterns in the face of intense, high tempo operational           demands.                 

* Flexible decision-making processes involving operating teams. 

 * Processes enabling continual search for improvement.

 * Processes that reward the discovery & reporting of error, even one’s own..


          **  Organizational culture of reliability, including norms that stress the equal value of

   reliable production and operational safety.

 
External Relationships  



** External “watching” elements.



       *  Strong super ordinate institutional visibility in parent organization 



      *  Strong presence of stake holding groups.

   **  Mechanisms for “boundary spanning” between the units and these  “watchers.”

    **  Venues for credible operational information on a timely basis.

     



Table 2. Characteristics Associated with Institutional Constancy


**  Assurance of Steadfast Political Will.

      
* Formal goal of unswerving adherence to the spirit of the initial agreement.

      
* Strong articulation of commitments by high-status agency leaders calling on staff to

 
achieve constancy

* Clear evidence of institutional norms that nurture the persistence of commitments 

across many generations. 

* Vigorous external reinforcement from regulatory agencies and public “watching” groups.
 


**   Organizational Infrastructure of Constancy.

* Administrative and technical capacity to carry out constant assurance activities re-enforced   

by agency rewards. 

* Adequate resources to assure the “transfer” of requisite technical and institutional knowledge across worker and management generations.

* Analytical and resource support for ‘future impact analyses.” 

                    * Capacity to detect and remedy the early onset of likely failure that threatens the future,

                      with the assurance of remediation if failures actually occur.  



Table 3.  Institutional Trust Enhancing Relationships.

  
Interaction with External Parties
* Early, continuous involvement of stake holders advisory groups with frequent  contact, complete candor & rapid, full response.

* Timely accomplishment of agreements unless modified through an open process established in advance.

* Consistent, respectful reaching out to state and community leaders, and general to public inform, consult about technical and operational aspects of agency activities.

* Active, periodic presence of very high agency leaders, visible and accessible to citizens at important agency field sites.

* Unmistakable local agency and program residential presence that contributes to community affairs and pays through appropriate mechanisms its fair share of the tax burden.

* Assuring negotiated benefits to the community with resources to the affected host communities that are needed to detect and respond to unexpected costs.

Internal Organizational Conditions
* High professional and managerial competence and discipline in meeting technically realistic schedules.

* Pursue technical options whose consequences can be most clearly demonstrated to broad  segments of the public.

* Processes of self-assessment that permit the agency to “get ahead of problems” before they are discovered by outsiders.

* Tough internal processes of reviewing and discovering actual operating activities that include stake holders.
* Clear, institutionalized assignment of responsibility for protecting the efforts to sustain public trust and confidence.  

� Presented to the session on Institutional Challenges for Long-Term Stewardship of Contaminated Sites, AAAS Meeting Seattle, WA, Feb 16, 2004. Revision of “Stewardship and the Design of ‘Future Friendly’ Technologies: Avoiding Operational Strain in Nuclear Materials Management at Scale, “ Part 1, Final Report. (LANL/UCB Award # 120BG-0018-23 (1998-2000), and briefings to the NAS, BRWM Panels on "Principles and Operational Strategies for Staged Repository Systems," June 27, 2001, and "Long-Term Institutional Management of Hazardous Sites,” August 7, 2001, Washington, D.C., all by Todd. R. La Porte.  See Appendix section 1, for a more detailed overview of the project that supported this work.  The author is on the faculty of Department of Political Science, University of California, Berkeley, California   94720-1950. 


� See the Appendix section 2 for an extended bibliographical endnote.


� See especially Department of Energy's (DOE) Environmental Management (EM), Long-Term Stewardship Study, Draft, October 2000, one of a number of reports dating back to 1995, see � HYPERLINK http://www.em.doe.gov/doclistb.html ��http://www.em.doe.gov/doclistb.html�; DOE, Environmental Management (EM), From Cleanup to Stewardship, A Companion Report to Accelerating Cleanup: Paths to Closure, October 1999; and Closure for the Seventh Generation, A Report from the Stewardship Committee of the State and Tribal Government Working Group, February 1999. See also Katherine. N. Probst ,“Long-Term Stewardship and the Nuclear Weapons Complex: The Challenge Ahead.” Resources for the Future, Washington, D.C., (Resources, 131, Spring 1998.)


� DOE, Office of Defense Programs (DP), Stockpile Stewardship Plan Overview, FY 2001, a recent expression of this challenge for the nuclear weapons activities of DOE dating back to 1995. See Stockpile Stewardship and Management Program, Maintaining Confidence in the Safety and Reliability of the Enduring U.S. Nuclear Weapon Stockpile, May, 1995. These inform a relationship between DOE, LANL and Nuclear Commanders which until recently has been exercised predominantly within tight security arrangements.  It has not been carried on with an eye to the broader public.


� See note 4 above, and Katherine N. Probst, Carolyn A. Pilling and Karne T. Dunn, Cleaning Up the Nuclear Weapons Complex: Exploring New Approaches, Center for Risk Management, Discussion paper 96-25, Resources of the Future, July 1996.


�See Jonathan E. Medalia, Nuclear Weapons Stockpile Stewardship: Alternatives for Congress, CRS Report for Congress (96-11-F), Congressional Research Service, Library of Congress, Dec. 15, 1995.; and Jonathan E. Medalia, Nuclear Weapons Stockpile Stewardship: The Role of Livermore and Los Alamos National Laboratories, CRS Report for Congress (94-418 F), Congressional Research Service, Library of Congress, May 12, 1994.; and DOE, EM, Stockpile Stewardship and Management Program:…, op. cit.; and DOE, Office of Defense Programs, Next-Generation Manufacturing Document,1999; and Stockpile Stewardship and Management. Programmatic Environmental Impact Statement. Notice of Intent, Federal Register, June 14, 1995\: 31292.


�  Indeed the NAS study that prompted this AAAS panel is a direct response to this extraordinary challenge, see National Research Council. Long-Term Stewardship of DOE Legacy Waste Sites – A Progress Report. Report of the Committee on Long-Term Institutional Management of DOE Legacy Wastes Sites. Board on Radioactive Waste Management, The National Academies, Washington, D.C. 2003.


 


� For a glimpse of the industry’s view, see Section 2 in the Appendix. 


� The weapons labs’ perspectives are clear in Nuclear Materials Stewardship Policy Review Workshop, Lawrence Livermore National Laboratory, Livermore, CA, October 27-29, 1996, esp., T. Issacs, “National Nuclear Materials Stewardship: A Possible Framework”, and Robert Alverez, “Rethinking the Challenge: The Stewardship of Radioactive Materials.”


� Long-Term Stewardship and the Nuclear Weapons Complex, Center for Risk Management, Resources for the Future, January 1997, p.1.


�  Suggested by Jonathan Medialia.


� A detailed specification of the task includes the familiar challenges of planning, resource estimation and management coordination (left for another time), and should be cast within the broader perspective we develop here. 


� US DOE, Estimating the Cold War Mortgage: The 1995 Baseline Environmental Management Report, 1995.


� See for example, Arjun Makhijani and Scott Saleska, High Level Dollars, Low-Level Sense: A Critique of Present Policy for the Management of Long-lived Radioactive Waste and Discussion of an Alternative Approach. Takoma Park, MD: Institute for Energy and Environmental Research, 1992.


�Funk and Wagnell,  661.


�Funk and Wagnell,  285.


�Trust, n.  In addition to these meaning, it connotes:  2) Something committed to one’s care.  3) (entrusted) The state or position of one who has received an important charge.  7) Law.  a) The confidence, reposed in a person to whom the legal title to property is conveyed for the benefit of another. . . . (connotes fiduciary relationship.)  b) Property held in trust [8,9 legal terms]  10) One who or that which is trusted.  11) Confident expectation; belief, hope.  As to trust, v.t.  1) To have trust in, rely upon.  2) To commit to the care of another, entrust.  3) To commit something to the care of.  4) To allow to do something without fear of consequences.  5) To expect with confidence of which hope.  6) To believe.  Or entrust (F&W, 212) v.t.  1) To give over (something) for care, safekeeping, or performance.  2) To place something in the care or trust of. Funk and Wagnell, 212. 


�A short note on the meanings of “institution.”  This term is being used here in to include “institution as organization,” “institution as agency,” and “institution as formal legal arrangements” in the interest of a society’s governance, e.g., a legislature or courts.  


� Note: There are only scant analytical bases for confident institutional design in each of these areas. For pointers to what is extant, see the references in notes 20-22.  Subsequent discussion is drawn importantly from them.  See an extended bibliography on each in the Appendix section 3.


� See R. I. Rochlin, (1996) "Reliable Organizations: Present Research and Future Directions", and T.R. La Porte, (1996) “High Reliability Organizations: Unlikely, Demanding and at Risk,” Journal of Crisis and Contingency Management, 4,2 (June), 55-59 and 60-71 respectively; T.R. La Porte and P.M. Consolini, 1991 “Working in Practice but not in Theory: Theoretical Challenges of High Reliability Organizations,” Journal of Public Administration Research and Theory, 1,1 (January), 19-47; and K. Roberts, 1989. “New Challenges to Organizational Research: High Reliability Organizations”, Industrial Crisis Quarterly, 3, 111-125.


� See T.R. La Porte and A. Keller, 1996. “Assuring Institutional Constancy: Requisites for Managing Long-Lived Hazards,” Public Administration Review, 56, 6 (November/December 1996), 535-544.


 � See U.S. DOE 1993. Earning Public Trust and Confidence: Requisite for Managing Radioactive Waste. Report of the Task Force on Radioactive Waste Management, Secretary of Energy Advisory Board, (Nov.); and T.R. La Porte and D. Metlay, 1996, “Facing a Deficit of Trust: Hazards and Institutional Trustworthiness,” Public Administration Review, 56, 4  (July-Aug. 1996), 341-347.


 �Highly reliable operations may become a keenly sought goal for situation that are not so dramatically hazardous in the physical sense, e.g., HRO operations in financial transactions, or in the performance of sophisticated computer chips or large software programs. See K.H. Roberts, K.H., and C. Libuser, C. (1993) “From Bhopal to banking: Organizational design can mitigate risk.” Organizational Dynamics, 21, 15-26.)  In these situations, motivation stems from fear of serious losses that are seen as amounting to institutional not physical death. See 


 �Caution should be taken in drawing generalized inferences from this discussion.  These "findings" are based mainly on three types of organizations each with a limited number of cases, with bits from others (e.g., K. H. Roberts, (1993) “Some aspects of organizational cultures and strategies to manage them in reliability enhancing organizations.” Journal of Managerial Issues, 5, 165-181).  Though these organizations operate in quite different institutional milieu, we cannot say they represent a systematic sample. No one now knows what the population of HROs might be.


�This section draws strongly from La Porte and Consolini, op. cit.; and Rochlin, La Porte and Roberts, op. cit.; La Porte, op. cit.; Rochlin, 1993, op. cit.; Roberts, K.H. (1990) “Some characteristics of high reliability organizations’ Organization Science, 1(2), 160-177; and P. R. Schulman, (1993). "Negotiated Order of Organizational Reliability," Administration and Society, 25, 3, (November), 356-372.  


 � Weick, K.E. (1987)  “Organizational culture as a source of high reliability,” California Management Review, 29, 112-127; Roberts, K.H. (1993) “Some aspects of organizational cultures and strategies to manage them in reliability enhancing organizations.” Journal of Managerial Issues, 5, 165-181.


 � La Porte and Consolini, op. cit.; Rochlin, 1993, op. cit.; C. Perrow, Normal Accidents: Living With High-Risk Technologies,  (1984) New York: Basic Books; K.H. Roberts, K.H. and G. Gargano, G. (1989) “Managing a high reliability organization:  A case for interdependence,” in M.A. Von Glinow and S. Mohrmon, (Eds.) Managing complexity in high technology industries: Systems and people. New York: Oxford University Press, 147-159;  


�  P.  Schulman, P., E. Roe, M. van Eeten and M. de Bruijne, (2004)  "High Reliability and the Management of Critical Infrastructures," Journal of Crisis and Contingency Management, 12, 1 (March), 14-28


� Schulman, op. cit.; M. Bourrier, M. (1996) "Organizing Maintenance Work at Two American Nuclear Power Plants", Journal of Crisis and Contingency Management 4, 2 (June), 104-112.


� T. R. La Porte, and C. Thomas (1994) “Regulatory Compliance and the Ethos of Quality Enhancement: Surprises in Nuclear Power Plant Operations,” Journal of Public Administration Research and Theory. 5, 4 (December): 250-295.


� See especially the work of M. Landau (1969) “Redundancy, Rationality, and the Problem of Duplication and Overlap.” Public Administration Review 27(July/August): 346–358; A. W. Lerner (1986) “There is More Than One Way to be Redundant: A Comparison of Alternatives for the Design and Use of Redundancy in Organizations,” Administration & Society 18 (November): 334–359; D. Chisholm (1989) Coordination Without Hierarchy: Informal Structures in Multi-organizational Systems (University of California Press); and C.F. L. Heimann (1993) “Understanding the Challenger Disaster: Organizational Structure and the Design of Reliable Systems.” American Political Science Review 87(June): 421–435, on functional redundancy.


� Roberts, 1992, op. cit.; Schulman, op. cit.


� La Porte and Thomas, op. cit.


�  Weick, 1987, op.cit.; Roberts, 1993, op. cit.


�The concept of organizational culture captures the sense that there are norms, values and "taken for granted" modes of behavior and perceptions that shape interpersonal and group relations.  At the same time, the concept retains a high degree operational ambiguity, its use subject to stiff criticism. See J.S. Ott, (1989). The Organizational Culture, Perspective. Chicago: Dorsey Press; Roberts, 1993, op. cit.; Rochlin, G. I. (2001) Les organizations <<a’ haute fabilite>>: bilan et perspective de recherche” [Highly Reliable Organizations: Exploration and Research Perspectives.] “ch. 2 in M. Bourrie, ed, Organiser la fiabilite. (L’Harmattan, Paris, France).  Trans. of Highly Reliable Organizations: Past Research and Future Explorations. Presented to the workshop on “Approaches to Organizational Reliability”, Department Technologies et Sciences de l’Homme, Universite de Technologies de Compiegne, Compiegne, France, Oct. 7-8, 1999.


� Roberts, 1990, op. cit.; Rochlin and von Meier, op. cit. 


� cf. Rochlin, 1993,op. cit.;  Schulman, op.cit.


� See Rochlin, G. I. (1999) Safe operations as a social construct. Ergonomics, 42, 11, 1549-1560. cf. Weick, 1987, op.cit.


� See K.E. Weick, K.M. Sutcliffe and D. Obstfeld (1999). Organizing for high reliability: Processes of collective mindfulness. Research in Organizational Behavior, 21, 81-123 for a related perspective.


� K.H. Roberts, D. M. Rousseau, and T.R. La Porte (1994)  “The culture of high reliability:  Quantitative and qualitative assessment aboard nuclear powered aircraft carriers.” Journal of High Technology Management Research. 5, 1 (Spring) 141-161.


� G. I. Rochlin and  A. von Meier. (1994)  “Nuclear Power Operations: A Cross�Cultural Perspective,” Annual Review of Energy and the Environment. 19, 153�187; and Rochlin, op. cit. (1999).


�  T. Rees (1994) Hostages to each other. Chicago: University of Chicago Press.  


� La Porte and Thomas, op. cit.	


� This section draws from major portions of T.R. La Porte and A. Keller (1996) "Assuring Institutional Constancy: Requisite for Managing Long-Lived  Hazards". Public Administration Review, 56, 6 (November/December) 535-544. It is also strongly informed by my work at LANL exploring the organizational challenges posed for the laboratory by the missions of “science based stockpile stewardship (of nuclear weapons), “ nuclear materials stewardship,” and sometimes “environmental stewardship.” While the operations of the first two contrasted to the latter are very different, the challenges provoked by the longevity of the materials involved prompts very similar organizational puzzles.  For a similar rendering see T.R. La Porte (2001) “Fiabilite et legitimaite soutenable,” op. cit. English version available from the author upon request.


� Two (of five conditions, noted here and on page 19 below) increase the public demands for constancy because they undermine our typical means of assuring accountability, and are sometimes characteristic of hazardous technical systems.  These two are: 1) when the information needed to provide unequivocal evidence of effects is so extensive and costly that the public comes to expect that it will not be forthcoming, and 2) if harmful effects occur, they are not likely to be known for some time into the future due to the intrinsic properties of the production processes and their operating environments. While our minds’ eye turns quickly to public organizations for examples, the argument applies with nearly equal force to the private sector in the U.S., especially to those firms responding to the strong economic incentives for short-term gain with the systematic deferral of costs for sometime. (See page 19 for a discussion of the other three conditions.)


� Indeed, this is one of the most compelling reasons why the UCB/LANL project supporting this paper was initiated in the first place.


� T.R. La Porte and A. Keller, op. cit.  


�Think, for example, of FAA's air traffic control operations, together with air carriers.  They have consistently achieved high level of flight safety and traffic coordination in commercial aviation and flight operations at sea.  And the nuclear navy has consistently achieved high levels of safety aboard nuclear submarines; and electrical utilities have achieved remarkably high levels of availability of electrical power.  Great universities exhibit constancy in commitments to intellectual excellence generation after generation through producing very skilled undergraduates and professionals as well as path breaking research.


� Note: There are strong analytical and practical limitations to attaining institutional constancy over many generations, especially: a) weak analytical bases for confidently predicting the outcomes of institutional activities over long periods of time; b) limited means to re-enforce or reward generations of consistent behavior; and c) scanty knowledge about designing institutional relationships that improve rather than degrade the quality of action taking in the future that is faithful to the spirit of present commitments and agreements.  Incentives to improve conditions that would assure constancy of institutional are scant.  And so is interest in analysis that would improve our understanding of institutional and administrative design.  Indeed, there is almost nothing insightful in the literature about increasing institutional inertia or constancy.  It is still an analytical puzzle. 


� While these two qualities are closely related, one can imagine succeeding at one without achieving the other.  A HRO might be able to persuade the public that it was firmly committed to certain objectives but actually turn out to be in no position to realize them.  Conversely, a HRO could very well be situated, motivated, and structured to carry out its commitments for years to come, but be unable to convince the public of its steadfastness.


� This point is akin to the arguments made classically by P. Selznick, Leadership in Administration. (1957) New York: Harper & Row, and J. Q. Wilson, Bureaucracy, op cit., 99-102, about the importance of institutional leadership and the character of the organization's sense of mission. 


� The meaning here is highly correlated with “faith-based” activities.


� See for example T. R. La Porte, and C. Thomas (1994) “Regulatory Compliance and the Ethos of Quality Enhancement: Surprises in Nuclear Power Plant Operations,” Journal of Public Administration Research and Theory. 5, 4 (December): 250-295.  Cf. K. Shrader-Frechette (1993) “Risk Methodology and Institution Bias”, Research, in Social Problems and Public Policy. 5, 207-223; and L. Clarke  (1993) “The Disqualification Heuristic: When Do Organizations Misperceive Risk?” Research in Social Problems and Public Policy. 5, 289-312, for discussions of the conditions that result in operator mis-perception of risk; conditions that would require strong antidotes if constancy is to be assured.


�This seems clearly the case in the political and legal travail experienced by the Department of Energy for a number of years. See U.S. DOE 1993. Earning Public Trust and Confidence: Requisite for Managing Radioactive Waste. Report of the Task Force on Radioactive Waste Management, Secretary of Energy Advisory Board, (Nov.). 


�  See, for example, R. M. Green (1980)  “Inter-generational Distributive Justice and Environmental Responsibility,@ in E.  D. Partridge, ed., Responsibilities to Future Generations: Environmental Ethics, Buffalo: Prometheus Books; R. Howarth (1991), “Inter-generational Competitive Equilibria Under Technological Uncertainty and an Exhaustible Resource Constraint,” Journal of Environmental Economics and Management, 21: 225-243; B. Norton (1982).‘Environmental Ethics and the Rights of Future Generations,” Environmental Ethics, Winter: 319-338; and P. Wenz (1983). “Ethics, Energy Policy, and Future Generations.” Environmental Ethics, 5: 195-209.


� For comment of how responsibility should be divided between generations that accounts for changes in knowledge, see, W. Halfele.  (1990) “Energy from Nuclear Power,” Scientific American. 263, 3 (September): 136-144; and C. Perrings (1991) “Reserved Rationality and the Precautionary Principle: Technological Change, Time and Uncertainty in Environmental Decision Making,” in R. Costanza, ed., Ecological Economics: The Science and Management of Sustainability. New York: Columbia University Press.


� While our mind’s eye turns quickly to public organizations, the argument applies equally to the private sector in the U.S., especially those firms responding to the strong economic incentives for short-term gain and deferral of costs.


�Slightly revised from La Porte and Metlay, op. cit.; see also DOE 1993, op. cit.


�See La Porte and Metlay, op. cit.; and DOE 1993, op cit., for a more fully developed rationale for this argument.


 � DOE, 1993, op. cit., 50.


� Indeed, the task force that first took up this problem spent over half its time (and 40 of its over 70 detailed recommendations) on matters of internal processes as well, DOE 1993, op. cit.


� DOE, 1993, op. cit., 51.


� DOE, 1993, op. cit., 55f.


�  DOE, 1993, op. cit., 56f; and T. R.. La Porte and C.W. Thomas. (1995) Regulatory compliance and the ethos of quality enhancement: Surprises in nuclear power plant operations.  Journal of Public Administration Research and Theory, 5, 1 (January), 109-137.


� T. R. La Porte  (1994). Large Technical Systems, Institutional Surprises and Challenges to Political Legitimacy. Technology in Society (Fall) 269-288; slightly different version in Hans-Ulrich Derlien,Uta Gerhardt and Frtiz Scharpf, eds. (Systems Rationality and Partial Interests, trans. from German), Baden-Baden: Nomos Verlagsgellschaft, 433-452.





�


is a long time theme underlying our understanding of public administration in the United States.???


�


[Do I include non-profits, others...]
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�  say from 20 to 50 US Presidential terms, a time period which would certainly include substantial of environmental, economic, political, technical, and social change.


As a sobering example of the difficulties of relying on institutional arrangements for a long time, the USSR predicated its nuclear weapons, weapons complex and waste management regimes on the prospects of ongoing control C then the USSR  collapsed.
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� See John Medilia’s commnet page 6 of 1/28/97 draft mark-up.


� {Note: later versions will explicate language more fully.}  


� See John Medilia’s commnet top page 10 of 1/28/97 draft mark-up.


� (+the conditions that assure Public Trust and Confidence, hereinafter  [+PT&C])


� (+the conditions that assure Public Trust and Confidence, hereinafter  [+PT&C])


� (+PT&C)


�  (+PT&C)


� +PT&C


� For those HRO’s whose technical operations and consequences of failure can be seen as having constancy evoking characteristics, especially the combination of uneven distribution of benefits and costs among generations and the potential for a long lag in discovering information about possibly grievous damages, ignoring  “constancy magnets” is an institutionally risky business.  Setting these matters aside allows festering seeds of suspicion to multiple and, if coupled with conditions that also evoke “reliability and regulatory magnets,” they are likely grounds for political opposition and demands for increasing rigorous regulation as a condition for even initial approval for new projects. But if organizational remedies are called for, how much additional effort and evolution of institutional capabilities could be entailed?


� When able members of the public come to see that, in the present managerial view of stewardship, it is likely to be quickly associated with long term institutional control, as  illustrated in the orienting memo noted above?, this situation is exacerbated, for it would be control over entities and perhaps institutions in the interest of desired outcomes rather than control with those (Astewardees@) whom the guardian is claiming to serve.\\


� I end with brief note on a quite different set of constraints that  need to be taken into account in any design effort.
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