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Constraints are limitations on action.  They set boundaries on solutions.  Yet, those boundaries have the potential to inspire.  Many creativity techniques purport to free people from the constraints they place upon themselves, but in doing so, they set new boundaries within which to reflect.  For example, in one creativity technique, participants are asked to think through an analogy or metaphor. Rather than thinking about employees’ resistance to change, they think about children’s resistance to vegetables.  In another, they reverse the problem.  Rather than trying to come up with ways to reduce expenses, they list ways to increase them.  In both techniques, the idea is to open up people’s minds to new ways of thinking about the problem by posing another problem with its own constraints and limitations.  Altering our understanding of constraints removes the terror of a blank page.  It offers us opportunities for learning about them and reinterpreting their meaning.  It provides a starting point for exploring possibilities.  However, starting from a different place is not the only way to understand constraints.

Identifying and Exploring Constraints

Many design disciplines recognize and accept constraints as fundamental to their processes.  While architects may work very hard to circumvent local planning laws, they recognize that a key component of their skill is their ability to provide creative solutions for their clients’ programs taking many limitations into consideration.  Engineers accept the physical limits of nature.  Writers work within the tradition of their chosen literary genres.  Poets write haiku or sonnets.  An op-ed piece is fifteen hundred words long.  Adherence to constraints requires designers to be more creative rather than less, often enabling brilliance or beauty to emerge.  

In The Design of Everyday Things, Norman (1990) praises constraints and demonstrates how they make it easier for people to use unfamiliar objects.  If the bolt only fits into one nut, that’s probably the nut it belongs in.  Narrowing enables effective design by reducing the potential for error and clarifying the possibilities for action.

In Zen and the Art of Motorcycle Maintenance, Pirsig (1974) describes how Phaedrus helped students think of something to write.  Rather than open up their options, he closed them down.  He had one student write about the upper left-hand brick on the front of the Opera House in Bozeman, Montana.  He had others write about their thumbs and one side of a coin.  Narrowing enabled expansiveness by providing a starting point and a focus for creating.

Learning as Actively Addressing Constraints

A focus on constraints does not imply acquiescence to them.  Rather, it implies sufficient identification and understanding to make choices.  What are the constraints?  Should they be accepted?  Should they be negotiated?  Should they be resisted?  Should they be ignored?  Do they matter? Answers to these questions are only made possible with adequate understanding. Understanding is an outgrowth of learning, which emerges from the interaction of a stimulus and the mind of the learner.  Hence, an ability to learn is fundamental to the capacity to focus on and explore the role of constraints.  

For most cognitive theorists, individual learning falls along a continuum—from reproductive thought to productive thought (Maier 1945), from assimilation to accommodation (Piaget 1954), from accretion to structuring (Norman 1982), from exploitation to exploration (March 1991).    

For example, Maier (1945) describes two strategies for problem solving: reproductive and productive thought.  Reproductive thought occurs when people encounter familiar situations.  They tend to apply previously successful strategies to deal with them. When they tackle a situation that does not correspond to the rules in their repertoires, they engage in productive thought, and develop new rules to deal with it.  Productive thought, and in Maier’s opinion, learning, occurs when problems, or most of their elements, are new.  Learning happens when people are forced to restructure and reshape previous experiences in order to deal with the current situation.

Jean Piaget (1954) describes individual learning as a process of adaptation.  Adaptation takes place when an organism is changed as a result of interacting with its environment so that further interactions benefit the organism.  Adaptation consists of two interrelated components: assimilation and accommodation.  Assimilation is the process by which the elements of the environment are changed in accord with, and are incorporated into, the organism.  In accommodation, the organism must adjust itself to environmental elements.  Piaget claims both processes interact with each other and uses the analogy of food consumption to describe how they do so.  The mouth changes the shape of the food by chewing it in order to assimilate it into the body, but at the same time, the mouth itself changes shape to accommodate the food.  In the case of information processing, assimilation incorporates information into existing cognitive structures, while accommodation rearranges, redefines or develops understanding to interpret and incorporate new or contradictory information (Flavell 1963). 

Negotiating the Meaning of Constraints

Learning is first and foremost the ability to negotiate new meanings.

(Wenger 1998, p. 226)

Appropriating Wenger’s language, an individual can negotiate personal meaning along a continuum from reproductive to productive thought or from accommodation to assimilation.  The negotiation of the meaning of constraints fits into the same continuum.  Constraints can be challenged or accepted.  Even the acknowledgement of what constitutes a constraint is negotiated by the individual.  For example, someone from Los Angeles or New York has a vastly different understanding of how much traffic constitutes a constraint than does someone from Boise or Crawford. The negotiation of the meaning of constraints is antecedent to the choices afforded along this same continuum. Constraints can be accepted or challenged, adopted or explored.  

How organizations deal with regulatory constraints provides an illustration of the meaning negotiation that is possible.  When an organization faces a regulatory constraint, it has several options.  It can attempt to obtain a variance for its particular situation, it can accept the constraint as it stands, it can lobby to have the constraint changed, or it can work around it.  Organizations regularly get tax abatements to locate in particular states or municipalities.  The law defining how many containers of what dimensions a long haul truck may pull has changed several times over the last quarter century, solely because of lobbying by organizations that haul freight or have freight to haul.  Urban developers have worked around building height restrictions by creating a market for air rights.  Recently, Stanley Works decided to move its head quarters to Barbados to avoid American taxes on foreign income.  It ran into another constraint—public opinion.  

Implications for Management

While learning is first and foremost an individual activity, the organizational milieu affects the nature and degree of learning it affords.  For the most part, constraints are not the purview of individuals.   Their meaning and import is explored by groups of people —the sponsor, the users and the IT department; the client, the stakeholders and the consultants; or the government, the engineers and the company’s managers.  If the organizational environment encourages or demands the exploration of constraints, and provides the time and impetus to do so, it may be that constraints become explicit and well-understood, rather than unspoken and possibly overlooked.  

Unlike those in the design disciplines, managers rarely explore constraints.  Instead, they expend energy to work around or eliminate them.  They talk endlessly about thinking outside the box, rather than taking the time to confront the box. By investigating how other disciplines understand and work with constraints, we may be able to provide insight into how managers might become more attentive to them and learn how to work with them. For example, architects expend a great deal of effort developing the program for a building, making themselves familiar with the building code of the municipality within which they build. Engineers are constantly mindful of the constraints of the materials they use and the laws of nature. Just as they are modeled in linear or integer programming, constraints form a space from which the design must emerge.  

Eliyahu Goldratt (1990) believes that in every organization there is a single constraint that inhibits the organization from meeting its goals.  He exhorts organizations to find that constraint and then determine how to release it.  He also encourages organizations to focus only on the constraint, and not the resources that are not constrained.  The Stanley Works example demonstrates the fallacy in this approach.  It is very hard to determine the limiting constraint and which constraint deserves the most attention.    

In management, the vast majority of constraints are socially constructed, but that doesn’t render them any less real or immutable. A constraint can be the willingness with which an individual appropriates new or modified tasks.  It can be the date by which a project has to be completed. It can be the government regulation that prohibits an organization from selling an insurance product.  While these are probably more negotiable than the law of gravity, it is an understanding of the degree to which their meanings are negotiable and what options there are for dealing with them that determines the constraint space. 

We propose that managers can learn from those who confront constraints in other disciplines.  They can learn how engineers, architects, physicists and artists identify and negotiate the meanings of constraints and how they decide to challenge them, accept them or leverage them in the design process.  By learning from other disciplines, we may develop new mechanisms to help managers think of their work as designing around and through the constraints they inevitably face.  
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