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ABSTRACT 

This dissertation addresses questions concerning slack's nature 

and its relationships with the environment and performance. The 

research investigates which view of slack (the operations or behavioral 

approach) best predicts performance. It examines the relationship of 

environment and slack using both interaction and mediation models. The 

PIMS database was used for 610 assembly manufacturing firms. 

The results support both the behavioral and tne operations 

perspectives. This combined view suggests that slack capacity is opti

mized to improve sales while being minimized to improve profits. Excess 

inventory is minimized to improve sales but optimized to improve average 

HOS. In all cases, excess cash is minimized. In all equations, the 

slack variables entered the equations as costs. 

These results also support the argument that slack interacts 

with the environment rather than being in a functional relationship with 

it. Interaction terms of the slack types and the environment were 

significant in predicting sales. A mediation model was also tested but 

had a poorer fit with the data. 

Slack was found to be a multi-dimensional concept. The slack 

variables did not all intercorrelate positively. The negative rela

tionships suggest that management makes decisions as when to use each 

slack resource. 
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The slack variables (when lagged) had significant effects on 

each other, but not on performance. This indicates that the time hori

zon for slack may be shorter than was investigated in this research. 

The research demonstrated that slack inventory and non-slack 

buffers were negatively related. The conditions under which the firm 

traces slack for other buffering mechanisms were I.ot clear. 

Predicted positive relationships between size and slack were 

found except that excess capacity and size were negatively related. 

This suggests that larger firms were holding slack in ways that are more 

discretionary and less obvious to their control systems. 

What is not clear from this research are the conditions under 

which management will choose a speCific type of slack. In one case 

(excess working capital), technology predicts the level of this 

variable. Additional research is suggested to determine how, when and 

where these decisions are made. 



CHAPTER 1 

STATEMENT OF THE PROBLEM AND CONTRIBUTION 

All organizations, as systems, are dependent on the external 

environment for inputs and as a destination for their outputs. In 

either the input or output case, the dependency takes the form of 

resource exchanges. It has been argued that the degree of success the 

firm has in managing its dependencies will, in large measure predict its 

eventual performance (e.g., Williamson 1975; Pfeffer and Salancik 

1978). However, given the vagaries of both the internal (to the organi

zation) and external environments, these exchanges are subject to a 

variety of influences (e.g., Homans 1958; Thibaut and Kelley 1959; 

Blau 1964). One method of managing this instability has been the 

systematic use of excess resources. Such resources have been called 

"slack" by Cyert and March (1963), or ubuffers to the technical corell by 

Thompson (1967>. This paper describes a project that studied the effect 

of excess resources on the relationship between internal/external tur

bulence and organizational performance. The type of impact is investi

gated as well as some other variables that may effect the relationship. 

Why Investisate Slack 

Slack is a part of the lexicon of the society; l.e., IIgive me 

some slack, lets put some slack in the system, II etc. Since it has 

become a generic term, one could argue that it holds little intellectual 



interest as a subject for research. If, however one looks at the con

cept, one sees its paradoxical nature. Slack, by definition implies an 

excess of resources. Further, since one can assume a cost to any 

resource, slack resources have costs. From a simple economic perspec

tive, business has always operated from the precept that says minimize 

costs. However, inherent in the idea of slack, is that some level of' 

excess resources are necessary, so costs cannot be minimized. 

A series of anecdotes supports this need for slack resources. 

First, a local affiliate of a major defense contractor was virtually 

guaranteed a $3 million dollar Air Force contract. Because of govern

ment regulations, the firm had to submit a proposal - even though they 

were the only firm that could possibly do the work. The firm lost the 

contract because they did not have sufficient personnel (slack labor 

capacity) available to write the proposal. Secondly, one of the most 

common reasons for bankruptcy filings reported in the popular business 

press (e.g., Business Week, Street Journal, etc.) is a liquidity crisis. 

The firm has plenty of assets, but they are not available for manage

ments' discretionary use (a lack of slack cash). Further, Caleca 

Industries, maker of the incredibly popular Cabbage Patch dolls, faced 

constant stock-outs along their distribution network because they could 

not meet the overwhelming demand (a lack of slack capacity and 

inventory). These are not rare occurrences. Other firms faced similar 

problems; e.g., the makers of Trivial Pursuit, Chrysler with its Mini

van, Intel with the early RAM computer chips, etc. In each of these 

cases, the opportunity cost of keeping the excess resources would have 

been outweighed by the returns from an ability to meet the problems 



encountered. Not 6nly did these firms lose sales when they could not 

meet demand, but they may have cost customers to competitors who could. 

Bourgeois (1981) uses a metaphor to demonstrate slack's utility. 

He suggests that slack is best seen in a bicycle chain. If the road is 

perfeotly flat witn no bumps, then the chain oan be perfectly tight. 

The tighter the cnain is, the more of the rider's effort gets translated 

to the wheels. However, as soon as there is a grade in the road or it 

becomes uneven, this perfectly taut chain will be stressed beyond 

endurance. At this point, the chain breaks and the rider stops. If the 

firm does not have any slack and it lives in a perfectly predictable 

world, tnen there are no problems. Since no firm lives in this kind of 

enVironment, then it too needs slack to absorb the bumps. 

Although the need for slack resources may be clear, there are 

many things about the phenomena that are not. Slack is used to absorb 

variation in the environment. What resources are best for which sorts 

of problems has not been investigated. How this buffering occurs has 

also not been clarified. 

In investigating the relationship between environmental pressure 

and slack, two opposing views can be found in the literature. The first 

argument is that slack and the environment interact. A.s the environment 

increases its pressure, more slack resources are needed to maintain or 

increase performance. In this way, as the environment increases its 

pressure, the relationship between slack and performance also increases. 

The organization spends resources to protect itself in much the way 

Thompson (1967) describes. An alternative view that can be found is 

that slack is a function of the environment. As the level of environ-



mental pressure increases, the organization commits mo!'e and more 

resources to protecting itself. However, there is a point where the 

return from a buffering mechanism is outweighed by the pressure being 

exerted by the environment. The level of buffers is then reduced so the 

resources can be used elsewhere in the organization. 

As with the slack and environment relationship, the one between 

slack and performance has never been clarified. Two separate views of 

this relationship can also be found. The first, an Operations 

Management/Industrial Economics Perspective, suggests that the slack can 

be minimized through good planning and forecasting. As such, the lower 

the cost within a given quality range, the better the organization's 

chances of making a profit. Therefore, since keeping slack or using 

buffers adds a cost, the lower their level, the better the performance. 

Secondly, a "Behavioral" perspective is argued; i.e., each system has an 

optimal level of slack/buffers that is necessary for maximum perfor

mance. The slack and buffering systems are necessary so that the orga

nization's members can have a range of protection such that they do not 

have to respond to every "glitch" from the environment. Not only will 

slack give the firm the physical resources that it needs to meet market 

variations, but it will also give the members of the firm some "room to 

breathe" within their own system. This margin for discretion decreases 

pressure on both management and labor and allows everyday variation to 

not be stressful. 

Slack is present in society's lexicon and its nature seems to be 

at odds with simple economics. Further, there are debates about its 

nature and its relationship to the environment and to performance. 



Since these debates have not been settled empirically. organizational 

slack presents itself as a fertile field for research. 

How Can Slack Resources be Studied 

There are a variety of methods by which slack resources and 

their relationships to the environment and performance can be studied. 

Each method has its advantages and inherent problems. These advantages 

and problems can be arranged along two continua - richness of infor

mation and rigor of method. The richest source of information is 

cleal"ly the case study. In this way the researcher goes to the field. 

finds an organization or two and lives with it (them) discovering how 

the firm uses slack resources. The researcher can gather a massive 

amount of information on his small sample and get a very good 

understanding of his firm(s). He can gather information such as planned 

orders, inventory obsolescence, etc. These data give the researcher a 

much clearer idea of what slack might actually be present. Further, he 

can gather information on how slack decisions are made and who makes 

them. Although data in a case study can be collected in a rigorous way. 

it is difficult to translate the information across industries or orga

nizational forms. 

A somewhat mOr'e rigor'ous data collection method that still pr'e

serves some of the r'ichness of context is the field survey. In this 

approach, the researcher selects a sample of firms from either' within an 

industry or across types. He then contacts the firms to collect data 

either by intervi.ew or mailed survey. In this method, the researcher 

collects a great deal of data but gains wider generalizability. The 



l'eseal'chel' hopes that l'elationships among vadables will be obset"vable 

in the largel' sample. Inhel'ent in SUl'vey research are the problems of 

selecting the proper respondent and avoiding the biases of the respon

dent's pel'spective. These biases l'educe the consistency of data collec

tion, increase the error in the data and decrease the probability of 

discovering patterns in the data. 

A third approach to the study of slack would be an archival 

investigation. In this type of research, the investigator uses only 

company records or other databases. The researcher loses the richness 

of context. but gains reliability and consistency in the data. The 

archival study is most likely to allow the researcher to identify the 

l'elationships among variables that he wishes to study. The pl'oblem in 

an archival study of slack is that one needs a database that includes 

financial, mal'ket and environmental data. Most commonly available data

bases have only the financial data and some limited market infol'mation. 

The one exception to this limitation is the PIMS (Profit Impact of 

Mal'ket Strategies) database owned by the Stl'atetic Planning Institute. 

This database contains all three of the types of data mentioned above. 

Slack is defined in this l'esearch in terms of balance 

sheet/income statement data. The environment is defined in market 

tel'ms. PIMS offers these data in the same database - allowing the 

investigation of the questions posed in this research. Each of the 

val'iables in the general model and the hypotheses were defined in terms 

of the PIMS database. These definitions caused some difficulties that 

are addressed later in this research. The hypotheses were then tested 

using thl'ee separate estimation methods. The multiple method approach 



was necessary since the PIMS database contains variables whose distribu

tions are not normal. The PIMS database is not a cross section of all 

firms and for that reason the results of this research are not univer

sally generalizable. It can be argued that the large size of the data

base coupled with the rigor with which PIMS data are collected and this 

research was conducted, gives a robustness to findings that outweighs 

any measurement problo:.J1.s that are encountered. 

Statement of the Contribution 

This paper attempts to answer a number of questions. 

Alternative views of slack's relationships with the environment and per

formance are proposed. The research also asks which view of slack (the 

operations or behavioral approach) best predicts organizational perfor

mance. The research sheds some light on the argument as to the rela

tionsb.ip of environmental pressure and slack. Both an interaction 

hypothesis and a mediation model are tested. The nature of slack in 

organizations is also investigated. 

In terms of the relationships of slack variables to performance, 

excess inventory in an interaction term with sales has a curvilinear 

effect on average return on sales, while the other slack variables (also 

in interaction terms with sales) have either no significant effect or 

negative impacts on average ROS or profits. The results indicate sup

port for both the behavioral view of slack and the operations perspec

tive. This combined view ~uggests that slack capacity must be optimized 

to improve sales while being minimized to improve performance. Excess 

inventory must be minimized to improve profits but optimized to improve 



average ROS. In terms of both performance measures, excess cash must be 

minimized. In all equations, the individual forms of slack enter the 

equations as costs. The combined view sees slack resources as having 

positive effects on the performance variables under some conditions (the 

Behavioral perspective) and being costs under others (the Operations 

model) • 

This research also presents limited support of the argument that 

slack interacts with the environment as opposed to them being in a func

tional relationship. Theorized interaction terms of slack types and the 

environment were significant in predicting sales. The result~ suggest 

that excess capacity in interaction with the environment must be opti

mized while excess working capital and inventory (also in interaction 

with sales) must be minimized. 

In terms of the nature of slack, the simplest yet most important 

finding in this research is that organizational slack 1s not a uni

dimensional concept. The types of slack investigated in this research 

do not all intercol~relate positively. The negative relationships in the 

correlation matrix suggest that management is making some decisions as 

to what slack resources are to be used when. Further, when the indivi

dual slack Variables are lagged and subsequently regressed on each 

other, these negative relationships become more pr-onounced. 

Although the lagged slack variables have significant effects on 

each other, they do not have significant effects on performance. This 

may have resulted from the effective time horizon for slack variables 

being shorter than could be investigated in this research. 



The research also demonstrates that slack inventory and non_ 

slack supply buffers are also being interchanged. Non-slack buffers 

wer'e negatively r'elated to slack inventor'Y. What is not clear' is the 

conditions under' which the f'ir'm is able or willing to trade slack for' 

other buffer'ing mechanisms. 

Predicted positive r'elationships between size and slack ar'e 

f'ound between wOr'king capital/inventory and size. However, excess capa

city and size are negatively r'elated, This suggests that larger' f'ir'ms 

may be holding slack in ways that are more dlscl"etionary and less 

obvious to the control systems of' lar'ge organizations, 

What is not clear f'rom this r'esearch are the conditions under 

which management will choose a specific type of slack. In one case 

(excess working capital), technology seems to predict the level of this 

var'iable. Small batch firms are more likely to have excess cash while 

assembly manufacturing are less likely. Additional research is needed 

to determine how, when and where these decisions are made, 

The rigorous treatment of the subject helps build a literature 

with which future research can be developed. As with most research, 

this project ends up asking more questions than it answers. The results 

do, however, help clarify the ambiguity and opposing views concerning 

these organizational phenomena. 



CHAPTER 2 

LITERATURE REVIEW 

Prior to detailing the theory to be tested in this research, a 

number of literatures must be reviewed. The literatures to be exam

ined in this section concern slack and buffers, internal and external 

environment and performance. 

Slack and Buffers 

It can be argued that the difference between slack and other 

buffers is in the nature of the resources used. Slack is defined as 

tangible r'esources j e.g., money I people, inventory. machine capacity I 

etc. Buffer's ar'e mechanisms and systems that can moderate environmental 

pressurej i.e., interlocking boards, boundar'Y spanners, futur'es 

contr'acts, etc. Ther'efore, all slack r'esources ar'e used as buffers but 

not all buffering mechanisms are tangible resources. Organizational 

Slack was first coined by Cyert and March (1963) and was defined as 

"payments to members of' the coalition in excess of what is required to 

maintain the organizationl! (p. 36). Although these authors identify a 

variety of forms of slackj e.g. excess payments to staff and stock

holders, etc., the type of slack that is of interest in this investiga

tion is that used to buffer the organization from environmental 

pressure. Although Cyert and March were not specific about the nature 

of thi3 type of slack, they do discuss its relationship to organiza

tional performance. Their concept is discussed later in this paper. 

10 
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The concept of slack as a bufrer to the environment was further 

discussed by Thompson (1967). He argues: 

liTo maximize productivity of a manufacturing technology, the 
technical core must be able to operate as if the market will 
absorb the single kind of product at a continuous rate, and as 
if inputs flowed continuously I at a steady rate and with spe
cified quality. II 

He describes buffering on the input side in much the same terms as do 

Cyert and March; e.g., inventories, training preventive maintenance, 

standard operating procedures. The output side is also characterized 

with inventories, warehousing and distribution channels. 

In a more recent work, Bourgeois (1981) summal"ized slack as buf-

fers concept by saying: 

Organizational slack is that cushion of actual or potential 
resources which allows an organization to adapt successfully to 
internal pressures for adjustment or to external pressures for 
change in policy as well as tc initiate changes in strategy with 
respect to the external envircnment." 

Bourgeois suggests that this definition has summarized March's comments 

cn the subject over the years. He further interprets that March saw 

slack as having three roles. First, slack gave the organization "this 

cushion of 'spare resources' (which) prevents the organization from rup-

turing in the face of a surge of activity." Additionally, be sees slack 

as allowing the "organization both to adjust to gross shifts in the 

external environment with minimal trauma and to experiment with new 

postures in relation to that environment." 
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Slack Versus Waste 

One major problem in defining slack is differentiating resources 

that have been intentionally left in a system from waste and inef_ 

ficiency. The distinction centers on two issues: discretion and inten_ 

tion. Bourgeois and Singb (1983) argue that slack in an organization 

can be divided into three types depending on the ability that a manager 

has to use it for discretionary purposes. These three types are 

"absorbed, recoverable and potential." The distinction between the 

types centers al"ound the level of work that is required to utilize the 

slack. Absorbed slack has already been put into the system and is most 

readily available in the form of working capltal. Cash and its eQuiva

lents are also the most discretionary, since they can be used for any 

purpose. Recoverable slack includes certain overhead items that may 

have already been allocated but can be used in hard times such as excess 

capacity. Potential slack includes organizational lines of credit and 

other methods of gaining new resources from the environment. This last 

form of slack requires that a great deal of effort be expended before it 

can be put in to the system and often must be used for specific pur

poses. In any case, these slack resources that have been put into the 

system intentionally can be used with various degrees of managerial 

discretion. The resources do not have to be recycled or transformed 

prior to being put to the discretionary use of the manager. 

There are also forms of waste that, with various recycling pro

cesses, can be used in the production process. There is, however, a 

cost and a lag before they can be put to use at the manager's discre-
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tieD. Examples would be scrap that can be recycled, production effi

ciencies that could reduce inventory and its associated holding costs, 

x-ray processing labs that can sell waste to silver processors, etc. In 

each of' these cases, there are resources that could be made more discr'e

tionary but it takes an organizational change or a transformation pro

cess to get to them. 

The second dimension to be considered in differentiating slack 

from waste is the manager's intention. Rarely do managers intentionally 

use more materials than necessary, keep more than a buffer inventory or 

have more machines than he might need. When excess resources are iden

tified as waste, they are often turned into slack by being discre

tionarlly used elsewhere. Further, the production manager may find a 

way to use his leftover scrap to cut costs by recycling it. 

A second issue of intention concerns the generation or acquisi

tion of additional resources. In environmentally turbulent periods, a 

manager may add personnel or materials to smooth variations in supplies. 

The manager is not going to generate more scrap when the environment 

becomes more uncertain to protect himself from random shocks. In sum

mary, for a resource to be seen as slack, it must be able to be used 

discretionarily by the manager and have been intentionally left in the 

process. 

It should be clear from the previous definitions that the 

distinction between slack and waste is a fine one. The line where slack 

starts and waste stops is often in the eye of the beholder. March 

(1979) clarifies how both slack and waste may act as buffers for the 

organization by saying that the organization bas: "resources and 
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unexploited opportunities which then become a buffer against bad times. 

Although the buffer is not necessarily intended I slack performs 

smoothing, reducing performance during good times and improving it 

during bad times." Since waste is as much a perception as a "fact," 

the I"esearch proposed in this paper will concentrate on those resources 

intentionally included in the production process for the discretionary 

use of the manager. Given the ambiguous nature of waste in an organi

zation, it will not be investigated in this research. A summary review 

of some of the definitions of slack that have appeared in the literature 

has been included with this paper as Appendix 1M. 

A Model of Bufferins Systems and Slack Resources 

In establishing mechanisms for protecting the organization fr"om 

envir"onmental var"iation, a var"iety of or"ganizational r"esponses can occur" 

(Pfeffer" and Salancik 1978). Figur"e 1 details a model of o!"ganizational 

!"esponses to these changes. 

The model is based loosely on Thompson t oS (1967) concept of o!"ga

nizations having an institutional layer", an administrative layer and 

technical cOr"e. Slack resources and buffers can be found at all three 

of these levels. In buffering the or"ganizational boundary, Weick (1969) 

suggests that the organization enacts (selects) that portion of the 

environment to which it will react. The organization recognizes which 

environmental stimuli are important and which are not. The organization 

buffers itself by not choosing to respond to a certain portion of the 

environment. As a result, any given contingency will have less impact. 
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Regardless of the ways that the organization frames its world I 

there are certain portions of the institutional environment's contingen

cies that must be enacted into virtually any organization (Le., credit 

markets, stockholders, federal regulations, etc. [e.g. Meyer and Rowan 

1977]), The firm then has the choice on where to place its boundary to 

either exclude or include a given contingency. The boundary can then be 

placed at points of high resource exchange (Thompson 1967) I increased 

information processing (e.g., Aldl"ich 1979), or wherever may be most 

strategically meaningful (Starbuck 1976). By plaCing and/or moving the 

boundary I the organization can decide how much of an environmental con

tingency can or should be included. 

The organization also has contingencies at the boundary in terms. 

of inputs and outputs. To manage this interorganizational resource 

dependence, the organization has a variety of alternatives including 

mergers, diversification, acquisitions (divestitures), joint ventures, 

interlocking boards, futures contracts, etc. (e.g., Pfeffer and Salancik 

1978). Each of these methods (to a greater or lessor extent) assist the 

organization in reducing uncertainty by either decreasing interorganiza

tional dependence or increasing information processing. 

One particularly effective form of' boundary activity is the 

interlocking board of directors. Mizruchi and Bunting (1981) investi_ 

gated control structures that developed as a result of a variety of 

interlocks and the power that resulted. These authors found that 

interlocks that went out from the organization and were strong in terms 

of influence, gave the sending organization a great deal of control. 

Since it can be argued that control reduces uncertainty (e.g., Pfeffer 



1981). the use of interlocks and other relationships between organiza

tion can increase control and decrease uncertainty. 

The next set of behaviors available to the organization at'e 

boundary spanning roles (e.g., Aldrich 1979) [aka, Input/Output com

ponents (Thompson 1967)]. The role of these units/individuals is to 

meet the changing demands of' the environment while leaving the core 

technology basically alone. Marketing departments are excellent 

16 

examples of this type of unit. If production is more than demand I 

marketing will attempt to stimulate demand. If demand outstrips produc

tion, marketing will attempt to negotiate lead time so that customers 

are satisfied. Further, Galbraith (1977) mentions purchasing depart

ments that can be used to negotiate lead times with suppliers in such as _. 

way as to keep inventory holding costs down. 

There are two ways to facilitate this negotiation. The first is 

to develop multiple suppliers (Buffa 1981). In this way, suppliers 

compete with each other not only on price but on service. In practice, 

this model has created some problems in terms of undependability and 

rapid change between suppliers (Duncan 1983). The second approach, 

called "Just In Time," has recently become very popular in the U.S. 

(Schonberger 1982). In these systems, long term contracts are nego

tiated with a single supplier so that inventories are kept to a minimum. 

The vendor then delivers materials" just in time" for their use in a 

production process. Although the reliance on one supplier might 

increase dependence, the savings in inventory holding costs can overcome 

the issue. Producers may also make the vender captive so that it is 

buying a major portion of the supplier'S output (e.g., Schonberger 



1982). In this way the dependence is reciprocal and hence there is no 

incentive for the supplier to take advantages of the manufacturer's 

vulnerabili ty. 
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In addition to boundary units outside the core, there are staff 

units in the administrative layer that can be used as buffers. The most 

common is a maintenance department. Specifically, preventative and 

repair maintenance personnel can be used to keep production lines 

running smoothly. An interesting model for the use of maintenance as 

slack was presented by Van Steelandt and GeIdel'S (1981), In this 

research the authors developed and implemented a production process with 

no buffer stock. Buffers were built into the system through preven

tative maintenance programs. The authors were able to demonstrate a 95% . 

service level and cost savings over the previous process by buffering 

the production process with means other than inventory or excess capa

city. 

The previous sections have discussed uncertainty reducing beha

vior outside of the technical core. The discussion will now turn to the 

systems that are in place within the process to protect it. Although 

slack is often found in the core in the form of resources (e.g., Cyert 

and March 1963i Dimmick and Murray 1978, etc.). Child (1972) and 

Bourgeois (1981) argue that non-tangible resource systems can be put in 

place that can also absorb environmental uncertainty. Cyert and March 

(1963) had also alluded to this idea in their use of Standard Operating 

Procedures. These were procedures that could respond to internal and 

external variation (within predefined limits) without system change. 

Galbraith (1969) developed a product scheduling method that would vary 



product mix as a buffer against variable demand. Slack, as tangible 

resources, can be stored at input, transformation or output (Bourgeois 

1981) • 

The most common input slack is raw materials inventory, This 

buffer or safety stock (Starr and Miller 1962; Buchan and Koeningsberg 

1962; Holt, Modlgliani, Muth and Simon 1960) j meets a number of needs. 

If demand increases, then the or'ganization is able to respond more 

quickly if materials are on hand. Buffer stocks also protect against 

changes in supplier lead times that could slow or stop production. 
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During the transformation phase, a different set of resources 

and systems are in place to buffer the process. Again, product is used 

as a buffering mechanism as work in process inventory (WIP). In this 

case, WIP is used to buffer between departments or within a loosely 

coupled production line. Workflows between departments can be decoupled 

(e.g., Chase and Aqullano 1985) so that problems in department X will 

not slow down production in the adjacent department. Production can be 

smoothed such that, if demand increases, WIP can be decreased to meet it 

(e.g., Karni 1981>. 

A second form of transformation slack 1s excess capacity. This 

excess can take the form of machines or labor. There are a number of 

formulations that determine how much of each type should be used. All 

are predicated on balanCing cost versus marginal products of each input 

(e.g., Koch 1980). It appears from the literature that this type of 

equilibrium is not attained easily. Chase and Aquilano (1985) suggest 

that in making the tradeoff decision between employee costs and machine 

costs, a variety of factors must be considered: for machine costs -
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depreciation, repair maintenance, overhead, etc. and for personnel 

costs - overtime, incentives, hiring, training, etc. It appears that 

the deciding between machines and labor also entails some heuristic com

ponents that are resistant to economic formulae (e.g., Chase and 

Aquilano 1985). 

When using slack personnel, the oosts of hiring, retention, 

training and transfer must be weighed against tbe costs of overtime 

and/or part-time workers. A variety of speoific linear programming 

models (e.g., Buffa, Cosgrove and Luee 1976; Pegels 1981) have been 

developed. Pegels however, notes the dlf'ficulty with his model being it 

"is only as good as the critioal inputs •••• (and) the actual decision 

must be made by the manager in charge of the operation." 

An alternative approach to the scheduling model mentioned pre

viously is the utilization of part-time or sub-contract labor. Habert 

and Raedels (1976), present an LP formulation to manage a part-time 

workforce. In their model, changing demand is met through the increased 

use of part-time workers as a variable input. The authors do note that 

in settings wbere there is a smaller labor pool or a need for more spe

cialized workers, their model loses some applicability. 

At output, the most common f'orm. of slack is finished goods 

inventory (e.g., Buchan and Koeningsberg 1962). By keeping product on 

band, variances in demand can be met with no disruption of the produc

tion process. In using finished good inventory, the firm bas to balance 

the cost of' stockouts with the holding cost for finished goods. As men

tioned previously, this tradeoff can be assisted by having sales! 

marketing manage demand and lead time. 
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The last area of slack in the production system is a resource 

that can be used in all parts of the organization. The resource is, 

working capital (Bourgeois 1981j Bourgeois and Singh 1983). This is an 

amount of cash and cash equivalents from current assets in excess of' 

current liabilities. It can be put into the company to meet a variety 

of contingencies (e.g., Newman and Logan 1981). Working capital can be 

used to sub-contract if more production is needed, hire workers to meet 

increased. need internally, pay for acquisitions or expansions to control 

resource interdependence, or as a cushion against decreased demand. 

With the advent of' flexible manufacturing and just-in-time/zero 

inventory systems, it is interesting to speculate on the ways in which 

or'ganizations will buffer' themselves in the future. Schonberger (1982) 

suggests that with the advent of the zero inventory approach, the firm 

goes away from the idea of using inventory as buffers and begins to use 

capacity (either' man 01" machine) and supplier linkages as buffering 

mechanisms. EVen in the face of all of the current furor over the zero 

inventory approach, Garwood (1984) suggests even though all firms may 

benefit from the zero inventory approach, few firms can adopt the prac

tice completely. Even in Japan, few firms make complete use of the 

system. Rather, Garwood suggests that many firms have less than 50$ of 

their parts on a zero inventory basis. Flexible manufacturing allows 

the firm to absorb variation by adapting its processes to the needs of 

the market. Although this flexibility will not buffer against changes 

in the amounts supplied or demanded, it will allow the firm to respond 

rapidly to changes in taste and product mix demand. It will be 

interesting to replicate the research proposed in this paper in 20 years 
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and see how buffering has changed. For the purposes of this paper, the 

following definition 1s assumed: 

DEFINITION it1 

Organizational Slack is tangible (or potentially tangible) 
resources that al"e intentionally included in this system for the 
discretionary use of the manager. Organizational buffers are 
intangible systems or resources that the firm can use to 
moderate the impact of environmental pressures. 

The Environment 

In economic terms I the environment can be defined as the market 

(e.g., Williamson 1964), There may be other forces in the world that 

could have an effect on the firr., but all firms are in greater or lesser 

degrees dependent on supply and demand. It can be argued that any posi-

tion other than economic equilibrium will entail changes in tbe market 

and the resultant uncertainty (e.g., Samuelson 1980). Movements around 

equilibrium may result from entry and/or exit by firms, changing tastes 

and hence changing demand, increases or decreases in input costs or some 

combination of the above. 

The market can be further defined in terms of resource exohange 

relationships. On the supply Side, a given firm must be able to obtain 

raw materials, capital and labor. On the demand Side, it must be able 

to sell its outputs at a price such that it can meet costs and make a 

reasonable rate of return (Samuelson 1980). If more than "reasonable" 

prOfits are being made, firms will enter the lucrative industry (e.g., 

Koch 1980). This entry causes competition for both inputs and custo-
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mel's. If enough firms enter the industry, some are selected out as non

competitive (Koch 1980). 

Besides the economists' views of environment as market, the 

organizational theory literature contains a variety of other methods by 

which environmental activity has been operationalized. This section of 

the paper briefly describes four general schools. These are 

Task/Decision Uncertainty (e.g., Lawrence and Lersch 1967; Duncan 1972; 

and Leblebici and Salancik 1981), Environmental Conditions and Perceived 

Uncertainty (e,g •• Tosi, Aidag and Storey 1973; Downey, Hellreigel and 

Slocum 1975, etc.) I the Environment as a Resource Flow (e.g. I Yuchtman 

and Seashore 1961 i Thompson 1967; Pfeffer 1973; Pfeffer and Salancik 

1978; Aldrich 1979; Dess and Beard 1984) and the environment as a source .. 

of variation based on the population (organizational) ecology (e.g., 

Hannan and Freeman 1977) 11 terature. This section concludes a 

discussion of how the concept of environmental pressure develops from 

these literatures. 

Task/Decision Uncertainty 

The idea that the organization takes information from the physi

cal world, processes it and makes decisions, appears in a variety of 

places in the literature of organizational theory. Simon (1945), Cyert 

and March (1963), Galbraith (1913), Wolf (1983), etc. all describe the 

organization as an information processing unit. The information 

necessary to make rational decisions may come from inside or outside the 

firm. Specific reference to organization _ environment interactions as 

information processing for uncertainty reduction shows up first in Dill 
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(1958), Weick (1969) describes the environment as a flow of information 

about events. The organization, through enactment punctuates that 

information flow to reduce equivocality about the physical wot'ld. If 

equivocality or uncertainty is defined as the difference between the 

amount of information needed to make a given decision and that level 

is known, the perceptions of key actors become an important par-t of the 

information processing model. 

A series of research projects occurred from 1965 to 1975 that 

attempted to relate managers' perceptions of environmental uncertainty 

with various aspects of organizational structure and design. In terms 

of DecisionlTask Uncertainty, one of the best known works is that of 

Lawrence and Lorsch (1967). The study looked at the relationship 

between differentiation, perceived instability and perceived diver-

sification between organizational SUb-systems. The major interpretation 

of the study was that the more: 

" ••• diversification perceived between the environments facing 
each of the SUb-systems, and the more instability perceived, the 
greater the internal organizational differentiation required 
between the Sub-systems to achieve a high level of performance • 
• • • Lawrence and Lorsch interpreted their finds as showing that 
when decision makers perceive their environments as unstable and 
uncertain, their organizations are more effective if they are 
less formalized, decentralized and have a personal orientation 
in intermember contacts. Under conditions of perceived cer
tainty, however, a more formalized I centralized and standardized 
structure will suffice" (Aldrich 1979). 

A second, similar study was done by Duncan (1972). He alsc 

looked at perceived uncertainty but was concerned more with organiza-

tional subunits rather than the entire organization as a whole. He used 

two dimensions to categorize environments - "simple-complex and static_ 



24 

dynamic." His findings wer-e very similar to those of Lawrence and 

Lorsch in that under perceived heterogeneous and unstable conditions, 

there was high perceived uncertainty. 

Although these studies are widely quoted, they have also been 

widely criticized. Hall (1968) first criticized Lawrence and Lorsch by 

arguing that their study showed nothing in terms of causal relationships 

Uby which environmental influences entered organizations." For although 

a relationship was shown statistically, there was no causal relationship 

shown. 

In assessing these studies, Aldrich (1919) argues that the 01"1_ 

ticisms, although accurate, may not be meaningful. From a population 

ecology perspective, he suggests that at least in the Duncan study, each _ 

cell was not completely represented. His specific comments were as 

follows: 

"There were 10 decision groups in the manufacturing firms, and 
seven fell into the 'simple static' cell. .• with none in the 
'dynamic complex' celL ••• Of the 12 decision groups in the 
research and development firms, 7 fell into the dynamic complex 
cell and none into the 'simple static' cell. The results show 
that organizational form is strongly related to the environment 
decision groups operate in, and that perhaps organizational form 
and environmental type were confounded in Duncan's analysis." 

Aldrich also argues that since different parts of the organiza_ 

tion face different parts of the environment, their perceptions of 

uncertainty are likely to very different. As a result, only people that 

were in "boundary spanning roles" might see the overall impact of the 

environment. He argued that only one of the sub-units studied in either 

research was a boundary spanning unit (sales in the Lawrence and Lorsch 
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study). It is tileI"efore reasonable to assume that divergent environmen_ 

tal measures, when applied to perceptions from units without the picture 

of the overall environmental impact, would result in non-correlated 

measures. Aldrich concludes his criticisms with the proposition that 

the Duncan/Lawrence and Lorsch research could be on the right track if 

it were to dlsaggregate environmental impact down to the specifiC 

enacted portion that a given decision unit must address. Further, the 

disaggregated strategy might be improved again by using various incum_ 

bent characteristios such as ambiguity tolerance as moderators on the 

other perceptual measures. 

Environmental Conditions and Perceived Uncertainty 

The next major attack on the Lawrence and Lorsch tradition was 

presented by Tosi, Aldag and Storey (1973). These authors were among 

the first to compare managerial perceptions with external measures of 

turbulence. They criticized Lawrence and Lorsch on methodological 

grounds, citing that none of the scales used met the Nunnelly (1961) 

criteria for scale reliability. Although the scale issue 1s impor'tant 

methodologically, the major find of Tosi, et al. was theoretical. Tosi, 

et al. created external criterion measures for environmental volatility. 

A replication of the Lawrence and Lorsch study was correlated with the 

external criteria and virtually no relationship was found. 

A similar, more extensive work relating perceptual and external 

criterion measures was done by Downey, Hellreigel and Slocum (1975). 

As was done in Tosi, et al., both the criterion meaf>Hr'es and the 

Lawrence and Lorsch and Duncan perceptual measures were applied to the 
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set of organizations. In their original form, neither set of measures 

met reliability criteria or were found to be correlated with the cri

terion measures. After some r-econceptualization, 2 of the 3 Duncan 

scales reached the reliability criterion as did the Lawrence and Lersch 

scales. Aldr'ich (1979) suggests that the most distressing part of the 

Downey I et a1. research is that neither the revised sub-scales of 

Lawrence and Lorsch or Duncan bad internal correlations that had 

substantive significance even though some of them had statistical signi

ficance. Further, Downey et a1.'s criterion measures were also not 

found to be internally correlated. Although the research comparing per

ceptions to external criteria was important theoretically, the empirical 

results did not do much to help clarify the organization's relationship 

to the external world. 

Environment as a Resource Flow 

Yuchtman and Seashore (1967) defined the environment in a dii'

ferent mannel"j as a set of resources that a population of organizations 

shares. This set of resources is composed of both scarce ones for which 

there is competition and others that can be used more freely. From this 

proposition and the exchange/dependency theories of Emerson (1962) and 

Blau (1964), a wide variety of theorists investigated ways in which the 

presence or absence of resources in the environment impacted the organi

zation. 

Aiken and Bage (1968) looked at organizational innovation and 

the management of dependence through the use of joint ventures. The 

authors also investigated the relationship of complexity and structure 
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with environmental resource dependence. In their r-eseal"ch, the authors 

found that the higher the level of innovation and joint ventures, the 

more resource dependence. Further. these highly dependent structures 

were more complex and less centralized and formalized. Perrow (1972) 

suggests that large t powerful organizations not only manage resource 

dependencies (through vertical and horizontal integration and other' 

power I"elations) but otber portions of their environment as well. 

Conversely, smaller organizations that can I t buffer themselves through 

resource dependence control, buffer themselves internally through orga

nizational slack (Eourgeois 1981). 

The concept of resource dependence was extended by Aldrich 

(1972) into the study of interorganizational conflict and cooperation. 

By analyzing the factors that lead to conflict among organizations. be 

developed a classification of resources and the environmental dimensions 

concerning them that lead to conflict. This research was helpful in 

understanding the ways in which organizations interact with each other 

over resources and what environmental conditions (of resources) may lead 

to problems. 

As other examples. Pfeffer (1972, 1973) looked at organizational 

responses to environmental resource dependence through the use of board 

members and mergers. He suggests that organizations can use board mem

bers or mergers to extend organizational boundaries in such a way as to 

include resource sources that are potentially troublesome. Although 

both studies have been criticized elsewhere for their methodology (e.g., 

Aldrich 1979), they still give at least some evidence of the efficacy 

of managing dependence through merger. The research cited above {and 
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others) helped clarify the exchange process by which organizations 

interact with their world. Although not conclusive, this line of 

research demonstrates that an important method of addressing the impact 

of environment is managing resource exchange. 

Organizational Ecology/Environmental Variation 

An alternative way to look at how the organization responds to 

the variance in the environment is proposed by the Organizational 

(Population) Ecology school (e.g., Hannan and Freeman 1977; Freeman, 

Carroll and Hannan 1983, etc.). The theory suggests that the manage-

ment of resource dependence or other attempts at moderating the environ-

ment, may have little long term impact on the organization's survival. 

The arguments, presented by Hannan and Freeman (1977), center ar'ound the 

concept of competition. Turning to traditional biological theor'Y, the 

author'S point out that in any given population, there is a competition 

for' resources. If' there are sufficient resources, then all members are 

retained. There ar'e, however, few conceivable situations where there is 

an unlimited supply of resources. Ultimately there is competition where 

some forms will do better than others. 

Hannan and Freeman then suggest: 

" ••• it is the environment which optimizes. Whether or not indi
vidual organizations are consciously adapting, the environment 
selects out optimal combinations of organizations ••• 
• Organizational forms presumably fail to flourish because other 
forms successfully compete with them for essential resources. 
As long as the resources which sustain organizations are finite 
and populations have unlimited capacity to expand, competition 
must ensue" (p. 940). 



29 

The research from this school has investigated some general 

structural properties that may assist one organization in being selected 

in a given environment. In general terms, specialist organizations will 

survive better in calm environments and more generalist organizations 

(Le, those with some discretionary resources) will survive better in 

unstable environments. The adaptive ability of these general structures 

is a function of the organization's ability to withstand variation 1n an 

unstable environment or focus its activities and better compete in a 

stable one (see Freeman, Carroll and Hannan 1983 for interesting commen

taries on this concept). How an organization genel"alizes or specializes 

I:lay or may not have adaptive value. The organization, regardless of its 

structure (or for that matter, the structure of a population), will 

still not impede the environments' process of natural selection. Those 

organizations with characteristics that match the environment are 

selected. The organization may make some strategic choices that improve 

its chances, but ultimately the environment makes its choice. Wholey 

and Brittain (1984) summed up the issue by citing Mayr (1982) who 

suggests that natural selection is "neither strictly deterministic nor 

predictive but probabilistic with a strong stochastic element. n 

In their original article, Hannan and Freeman point out a number 

of reasons why the stochastic nature of the environment may make the 

concept of adaptation unrealistic for many organizations. They argue 

that there are a number of internal and external processes that generate 

structural inertia. Referring back to the work of Burns and Stalker 

( 1961) and Stinchcombe (1965), on organizational inertia, the authors 



suggest the following list of internal and external fOr'ces that would 

restrict the organization's ability to make structul"al changes: 

1. Sunk costs in land, buildings equipment. 

2. Constrained information, limited information processing and 
poor communication will I"educe the managerial core' 5 ability 
to make good adaptation decisions about sub-unit environmen_ 
tal con tingencies. 

3. Internal politics and power bases are often based on struc
tural resources and are often impervious to change. 

4. History of the firm will tend to be replicated (i.e., systems 
that are in place have a tendency to stay that way). 

5. Market barriers that restrict entry, exit or Significant 
movement within a market. These can include both legal 
(Le., anti-trust) and economic (economies of scope) issues. 

6. Limited information available form the environment on which 
to base adaptation decisions. 

7. Legitimacy constraints such as public sentiments, mores, tra
ditions, etc. 

For these reasons, Hannan and Freeman argue that even if the firm 
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wished to make changes, it would be severely limited in doing so. These 

internal factors plus the random variation in the environment are such 

that the organization, although it may increase its chances of survival, 

cannot guarantee them. 

As the previous paragraphs suggest, a generally agreed upon 

definition of the environment I s impact on the organization does not 

exist. Therefore, one of the purposes of the research described in this 

paper is to develop a set of measures using concepts from each area and 

test these definitions for a "best" fit with data. The definitions are 

presented later in this paper. 
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Where the economist sees any change from equilibrium as tur

bulence and hence increasing uncertainty, this paper takes a different 

view. This paper argues that change in itself' is not necessarily uncer

tain or turbulent, although Pfeffer and Salancik (1978) suggest that it 

has occasionally been mistaken as such (Oshorne and Hunt 1972). Changes 

1n the environment may be highly predictable and hence not uncertain at 

all. EVen though the change 1s predictable, it may still alter the 

market and hence put pressure on the firm. This paper argues that the 

degree of certainty and a level of turbulence make up a construct that 

is called environmental pressure. Even though the changes may be known, 

th6Y force the organization to react or adapt, hence creating pressure 

on the o!'sanization to move from equilibrium or homeostasis. 

Definition of Environmental Pressure 

One attempt to synthesize the various concepts described above, 

into a cogent theory of environmental dimensions was presented by 

Aldrich (1979). In this work, he presents a schema of 6 dimensions of 

the environments' impact on the firm. These six dimensions were: 

Capacity, Homogenei ty-Heterogeneity, Stability-Instability, 

Concentration-Dispersion, Consensus_Dissensus and Turbulence. Dess and 

Beard (1984) took these dimensions and applied them to industry level 

data to see how well the dimensions described the environment. Theil' 

results suggest three, not six dimensions. The more parsimonious set of 

dimensions is made up of Munificence (Capacity), Dynamism 

(Stability-Instability and Turbulence) and Complexity {Homogeneity-
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Heterogeneity and Concentration-Dispersion). The authors go on to show 

how different industries are impacted by their dimensions. 

In looking at the Dess and Beard results, one can see that two 

of the dimensions are more likely to impact firm or microeconomic 

variables (i.e. f Munificence and Dynamism) and the othel' (Complexity) is 

more likely to alter industry or macroeconomic variables. The 

complexity variables (e.g., total employment, number of establishments, 

regional value added, etc.) would make an industry more or less 

vulnerable to environmental fluctuations. The Munificence variables 

(e.g •• sales, price-cost margin, firm level value added, etc.) and the 

Dynamism variables (e.g •• variation in sales, margins, value added, 

etc.) would make the firm more or less vulnerable. Given the applicabi- .. 

lity of the Dynamism and Munificence variables to the level of the firm, 

they can be helpful in building a definition of environmental pressure. 

It is argued that in order for an environment to pressure a 

firm, the interaction of two sets of conditions must occur. First, the 

distribution of resources (Le., Munificence) in the overall environment 

must be seen as changing. Since the organization is dependent on 

resources, if the distribution was not changing, the firm would have no 

incentive to react. The changes must be perceived by the organization 

as part of its enacted environment. There must be some sort of depen_ 

dence relationship between that sector and the firm (e.g., Pfeffer 

and Salancik 1978). It' some characteristic only restricts the avail

ability of sheet steel, an average electronics firm in Boston will not 

be effected by the shortage. 
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The second set of conditions relate to the degree of instability 

(Dynamism) inherent in the change. If the changes are small and slow 

in coming, there is little uncertainty and the firm has plenty of time 

to r'eact. If large changes occur rapidly, the firm is less likely to be 

able to respond well. An argument similar to this one has been posed in 

Aldrich and Midlin (1978), Dess and Beard (1984) suggest that their 

dimensions are orthogonaL Given the empirical evidence of independence 

between these dimensions, it is argued that their product has an impact 

on the firm. As suggested above I if radical changes are occurring in a 

sector that is not salient to the firm, they have little importance. As 

the environment becomes less munificent and dependency increases, a 

small amount of dynamism can have an increasingly powerful effect. 

Therefore the following definition is presented: 

DEFINITION #2 

Environmental pressure is defined as the product of the dynamism 
in tbe environment and tbe firm's resource relationsbips and 
dependencies. 

Performance 

Intuitively, tbe definition of performance in tbe business firm 

appears quite obvious; i.e., the level of profit. Profit is based on 

sales volume, so it can be argued that a more basic performance variable 

is the number of sales that the firm makes. Unfortunately, using either 

profit or the number of sales as a measure entails some distinct disad-

vantages (e.g., Koch 1980). In absolute terms, what may be record sales 

or prOfits for firm A may be a pittance for firm B. As an example, one 
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might view a $100 million annual profit as astounding for a firm with 

net worth under $10 million. The same profit for IBM would be seen as a 

disaster of less than one dollar per share. Sales of 1000 units would 

be extraordinary for a main frame computer maunfacturer, but barely 

noticeable to a maker of computer chips. 

A second area where gross profit or sales ar'e insufficient as 

performance measures is in determining organizational productivity. 

Although each is in some sense a measure of effectiveness, they are not, 

for the reasons given previously, easily comparable measures. Further, 

a given profit or sales level does not tell the firm how efficient it 

has been. To answer the question of efficiency. operating performance 

is described in terms of a ratio of profits to various other measures. 

The most commonly used effectiveness ratio is Return on 

Investment (ROI). With this ratio, economists (e.g., Samuelson 1980) 

can compare the profits from an investment in a firm with the return on 

any other investment. Although commonly accepted, using ROI as a sole 

measure of performance (Le., ignoring efficency issues) has been 

attacked on a number of grounds. Anderson and Paine (1977) suggest that 

by using ROI as the primary measure creates an atmosphere of conser

vatism in terms of capital expenditures. They argue that when ROI is 

the most important criterion of success, managers are hesitant to make 

long term investments that will not show short term ROI gains. 

The measure has also been attacked by Kirchoff (1977). By 

reviewing the literature on organizational goals (e.g., Drucker 1954; 

March and Simon 1958; Gross 1968), he argues that organizations do not 

have one preeminent goal (e.g. I ROI) but rather attempt to balance a 
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number of them. When organizations are restrictive in only looking at 

return on investment, they ignore the needs of their different stake-

holders (e.g., Friedlander and Pickle 1968). These stakeholders will 

evaluate the performance of the organization in different ways. 

Therefore, having one pre-eminent goal will not satisfy the divergent 

interests involved. Kirchoff further argues that even within the orga-

nization, different factors will determine even when the same measures 

are used (e.g., Mahoney and Frost 1974), As an alternative, he proposes 

that a set of measures be used that will (within the bounds of par-

simony) represent a major portion of both the stakeholders and the 

organizational goals. 

Often stakeholders evaluate the firm on more process 

(efficiency) related issues. As examples, the capital market for the 

firm would be most interested in price/earnings ratios and other factors 

that will influence investment potential (e.g. I Newman and Logan 1981). 

The shareholders want to know ahout stock price increases and earnings 

per share (e.g., Anderson and Paine 1977). The marketing department 

will look at return on advertising, production will look at utilization 

of fixed assets and materials will look at inventory turns (e.g., Clark 

1983) • Foro the purposes of this paper, the following definition of per-

formance is used: 

DEFINITION 113 

Oroganizatlonal performance is defined in terms of effectiveness 
and efficiency in meeting organizational objectives. Indicators 
of these standards are sales VOlume, profit, return on invest
ment and return on sales. 



CHAPTER 3 

PRESENTATION OF THE THEORY 

With the concepts of slack/buffers, environmental pressure and 

performance defined, the next portion of this paper addresses the 

theoretical relationship between these constructs. Two sets of argu

ments are made. The first concerns the relationship between slack, 

environmental pressure, and sales. In this research, it is argued that 

slack moderates the relationship between environmental pressure and 

organizational performance. An alternative view is presented that slaok 

is a function of the environment and performance is a function of slack. 

Therefore, slack mediates the relationship between the environment and 

performance. The second set of arguments concerns the relationship 

between slack and performance. Two opposing views are presented. The 

first, called an Operations Perspective, views the relationship between 

slack and performance as negative and linear. The second view, called 

the Behavioral Perspective, sees the relationship as curvilinear. 

The Relationship Between Slack and Environmental Pressure 

In general terms, the relationship between slack and the 

environment can be described as an interaction. This paper argues that 

the slack necessary to achieve performance varies as the environment 

puts pressure on the firm. There is, however, an alternative viewj 

(i.e., that the relationship is functional and curvilinear). 
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Slack as Interacting With tbe Environment 

One purpose of slack is to absorb the irregularities and 

shocks of the environment (e.g., Child 1972; March 1919; Bourgeois 

1981). The argument is that the level of' slack varies with the amount 

of environmental pressure, with the more pressure the more slack that 
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is necessary to maintain the same levels of performance. Therefore, as 

the level of' environment increases, the relationship between performance 

and slack also increases. For an illustration of this concept please 

ref'er to Figure 2.A. Thompson (1967) supported the idea or an interac

tion between slack and the level of' environment. He argues (p. 150) 

that in the long run, the organization is better off with high levels of 

uncommitted resources: nfor the larger the fund of uncommitted capaci

ties, the greater the organization's assurance of self-control in an 

uncertain future. 11 • This gives the organization the flexibility it 

needs. In the short run, he also argues that organization needs to 

buffer itself against uncertainty through input/output units, slack 

resources, boundary spanners, etc. 

Slack as a Curvilinear Function of the Environment 

Alternatively, Thompson also argues (p. 21) that there is an 

optimal level of buffering that balances protection of the core with the 

costs of buffering. This contradiction of wanting high levels of uncom

mitted resources, while keeping costs low is the first portion of the 

problem of defining the slack/environment relationship. For an 

illustration of' this view l please refer to Figure 2.8. 



A problem in defining this relationship is that different 

types of environmental pressure may require the firm to have different 

types of slack (e.g., Galbraith 1973). In an environment where supply 

and demand are unstable (e.g. the oil market), a firm may wish to have 

buffer stooks to smooth supply shocks and marketing boundary units to 

stimulate demand. In an environment where supply and demand are relati

vely predictable but technology and price are unstable (e.g., electro

nics), the firm may wish to have flexible capaCity and sources of 

capital, (the 1983 Bourgeois and Singh potential slack) to respond to 

changing markets. Fir,.-· 2.ly, in an environment where the!"c is constant 

downward pressure on price, the firm may be forced to cut costs and 

hence have as little slack in the system as is possible. 

As is discussed later in this pape!", slack and environmental 

pressure are investigated interacting in a multiplicative manner. To 

test the functional view, special cases of the general model are c!"eated 

and both linear and curvilinear functions are analyzed. 

The RelationShip Between Slack and Performance 

In looking at the relationship between slack and performance, 

two alternative models are presented. First, from tne Operations 

Management/Industrial Economics literature, slack resources are 

described as a cost to the firm and as such, the lower the level of 

slack, the lower the costs and the higher the profit (hereafter known as 

the Operations Model). This view can be seen in Figure 2.C. Here the 

relationship is described as negative and linear. The second approach 

(hereafte!" known as the Behavioral Model) agrees that slack is a cost 



39 

and must be minimized in that respect. However, this paper argues that 

there is a certain level of slack necessary to maximize profits. Slack 

resources aid in the acquisition of additional markets, customers pro

cesses, etc. and give the workforce the "room to maneuver." This view 

can be seen 1n Figure 2.D. 

OperationB Model 

There is some evidence for a linear relationship between slack 

and performance found in the economics literature. Leibenstein (1966) 

introduced the concept of "X-efficiencyn in organizations. Briefly, 

this concept describes how well an organization makes use of its capa

city and resources. He argued that the more X-efficient a firm Is, the 

better it performs. Additional work in the area (e.g., Shelton 1967), 

empirically confirmed this assertion. Singh (1983) argues that x

inefficiency is quite similar to slack because in both cases there are 

excess resources available to the firm. However, the material presented 

by Leibenstein et al. appears to be closer to the definition of waste 

mentioned previously and not intentionally included slack resources. 

There is a rather large body of literature that has recently developed 

concerning productivity that is also similar to the concept of X

efficiency (e.g., Juran 1974; Rees 1979; Crosby 1979; Patten 1980 et 

at). This literature suggests that the more efficient and effective a 

firm is in using its capacity and resources, the more productive it can 

be. The higher the productivity I the better the performance. 

In most of the literature on production planning and control, 

the formulae presented include such items as buffer stock, excess 



capacity, etc. (e.g., Buchan and Koeningshurg 1962). One could infer 

that operations personnel aLso see slack as necessary. There is 
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however, a subtle difference in belief. As one reviews the operations 

11 ter-ature. it becomes clear that the movement in this discipline has 

been towards tighter schedules, better production control, smoother pro

cesses, fewer bottlenecks, better forecasts, etc. Although slack is 

seen as necessary, the development of the field has been in the direc

tion of reducing it. Slack is only seen as necessary since the produc

tion contr-ol systems are not perfect. The implication here is that in a 

perfect world, there would not be any slack because there would be no 

need for any. 

Another tendency in the opel'ations literatul'e that SUPPOl'ts the 

notion of a dl'ive towards zero slack can be found in the quality control 

research. The idea in this literature has always been that product 

quality goes hand in hand with good production. Here, too, one sees the 

reduction of slack and waste being a goaL As one reviews this litera

ture (e.g., Demming 1944; Juran 1951; Grant and Leavenwor'th 1980, etc.) 

one sees a trend similar to the other pr'oduction contr'ol literature. 

This portion of the field has spent its time finding better' pr'ocess 

control systems, sampling methods and inspections systems. All of these 

activities are designed to reduce the level of waste in a production 

process. By identifying the waste, slack resources can be iden tified 

and used for other purposes. Again, although the quality contr'ol 

literature recognizes that 100% quality is not possible, the drive has 

always been to get to that level. 
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Inberent in all these changes in production control techniques 

is the idea that tbe lower the level of excess resources, the better the 

performance of the manufaoturing firm. Even in those models where slack 

resources are present, one finds a belief system that ia attempting to 

reduce them to an absolute minimum. These minimization perspectives 

translate into an argument that bas slack and performance negatively 

related. 

Behavioral Perspective 

Much of the behavioral approach to the topic is based on 

Thompson's (1967) approaoh to the relationship of slack to performanoe. 

Thompson, having been influenced by the scientific management school, 

presents somewhat contradictory perspectives. He appears to argue that 

the better the core is buffered, the better the overall performanoe. He 

does, however, suggest that there is some saturation point where the 

core is nfully buffered" (p. 24). Whether this saturation point is a 

maximum level of buffering or is in faot an optimal, is unclear. 

Bourgeois (1981) argues that the business firm cannot operate without 

any slack. He analogizes the firm with a bioyole saying that a firm 

with no organizational slack is similar to the "novice bioyolist who 

attempts to seoure a perfeotly tight drive chain: without sufficient 

slack, it snaps at the first significant increase in stress." He argues 

that the opposite extreme is also detrimental by saying that if the firm 

has more slack than environmental conditions warrant, it is inefficient. 

Since slack has costs associated with it, there is a point where 

an optimal level is reaohed _ as there is with any input (e.g., 
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Samuelson 1980). At this optimal point, the amount of buffering 

necessary for efficient and effective operation of the core is reached. 

If more slack is used then is optimal, profit is reduced. Since profit 

maximization is the primary goal of the business firm (e.g., Keynes 

1934; Barnard 1939 i Drucker 1954 i Samuelson 1980 et a1.), and buffering 

is necessary to insure efficient/effective operation of the core 

(Thompson 1967) ,one can argue that a sub-goal of' the firm 1s to have an 

optimal level of slack in place. Bourgeois (1981) asserts that the 

"correlation with 'success' and slack is positive, up to a point, then 

negativej in other words the relationship 1s curvilinear," 

How this curvilinear function develops warrants further study. 

It is clear from the description of the operations perspective that 

slack, as a cost, must be minimized in order for a firm to be profit

able. However for the curvilinear function to exist, there must be some 

level of slack that increases performance. Looking at the purposes that 

slack serves helps clarify how this cost to the rirm may help generate 

Much of the literature on slack and buffers demonstrates how it 

protects the production process (e.g., Buchan and Koeningsburg 1962). 

There is also a literature that suggests that it also serves as induce

ments to maintain the coalition (e.g., Cyert and March 1963) and to 

reduce political behavior and increase conflict resolution (e.g., 

Bourgeois and Singh 1983). Bourgeois also suggests that slack resources 

give the organization room to innovate and search for new markets, pro

ducts or processes (e.g., Hambrick and Snow 1977). Specifically, he 

argues the old adage "it takes money to make money." In much of the 
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anecdotal li terature about management (e.g., Drucker 1954) ,one finds 

examples of organizations who could not bid for a contract because they 

did not have sufficient personnel who could write the bid. Further, if 

there are no excess resources, the firm cannot afford the inevitable 

short term losses that occur as the organization builds up market share 

or goes down the learning curve. Therefore, without the discretion that 

slack resources and buffers provide, the firm would be too constrained 

to operate. However, since slack and buffers could be treated as 

another resource, they have a marginal cost and a marginal return. If 

one were able to plot these curves, their intersection would yield an 

optimal level of slack. 

In terms of empirical evidence for either predicted relation

ship mentioned above, Singh (1983) also included performance measures 

in his previously cited research. Using his average data and not the 

year specific (which was substantially similar), the results supported 

a weak linear relationship. Using his measures of slack and three 

measures of performance (return on total assets, return on net worth 

and a subjective measure of performance) I he found correlations 

ranging fr'om .05 to .38. The highest correlations occurred between 

return on total assets and the slack measures. However, since all 

the slack measures entail a percentage of total assets, these correla

tions are not surprising and may indeed be spurious. Removing these 

correlations from the matrix the largest inter-item value becomes .2. 

No data were available on the distributions of these variables, how

ever, the size of the correlations gives evidence for a weak linear 

relationship. Singh also argues that by holding level of performance 



constant, he found that more slack was present during times of good 

performance than during times of bad also indicating a more linear 

relationship between the variables. The possible spuriousness of the 

correlations mentioned previously could account for this finding. 

The General Form of the Model 
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This paper argues that environmental pressure affects the 

relationship between slack and organizational performance. It bas been 

argued that slack positively impacts. sales and negatively impacts 

profits and that the extent of these impacts is based on the environ_ 

ment. Since performance in this model is of profits and profit is a 

function of sales, both sales and profits must be modeled. Slack (SL) 

has some positive effect on sales and, therefore, should take a posi

tive sign in that equation. Further, if slack does have a positive 

impact on slack, it is assumed that there is an optimal level of the 

resources. To represent this optimal state, slack also enters the 

equation as SL2. The basic sales equation is now represented as a 

function of slack as follows: 

SA = a + c(SL) _ d(SL)2 ( 1.1) 

From the marketing (e.g., Kotler 1980) and the industrial 

economics literatures (e.g., Koch 1980), it has been argued that other 

factors strongly impact the level of sales. As such these factors 

must be included in the equation to account for variance. These 

factors are price (P), promotion (PR) and product quality (QA). It 

has been argued that o:s price increases, sales decrease, while promo

tion and product quality expenditure increases add to sales (e.g., 
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Kotle!" 1980). Thel"efore. a more fully constrained sales equation is 

as follows: 

SA = a - b{P) + c(SL) _ d(SL}2 + e(PR) + f(QA) (1.2) 

With the sales equation speciried, the argument can now move 

on to the specification of' the proofit equation. The basic pI"ofit 

equation (e.g., Koch 1980) is as follows: 

Profit = (SA * P) - COGS 

With COGS equal to the cost of goods sold. 

In this case, although it has been argued that slack has a 

positive effect on sales, in the overall operation of the firm it is a 

cost as well. To separate the effect of slack costs from other costs 

of production, it enters as a separate cost. Even though promotion 

and quality costs may improve sales, they also increase costs. There 

fore, they also must take a negative sign in the profit equation. The 

profit equation now takes the following revised form: 

Profit = (SA' P) - SL - COGS - PH - QA ( 1.4) 

There is a major conceptual problem with estimating profit or 

sales from these equations. This problem lies in the fact that to do 

so, one must assume an equilibrium state where the relationships 

between the dependent variables and the independent variables do not 

change. Although with this type of equilibrium, assumption calcula

tions would be much simpler, the conclusions reached would be spur

ious. Most of the experimental literature on markets (e.g., Issac and 

Plott 1981j Smith 1982, etc.) 'suggests that even though they may head 
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it takes relatively little to move them away. A variety of factors 

can push a market away from equilibrium. These can range from obvious 

issues such as technological change, competitor entry or exit and raw 

materials price changes to mOr'e environmental issues such as political 

and social forces. 

In addition to the traditional wisdom that increasing environ_ 

mental pressure (e.g., increased competition) decreases prices, there 

are a number of cases where rising environmental pressure has shifted 

the demand curve and sent prices up. Examples are the mad bull 

markets for gold and silver after the Russian Invasion of Afghanistan 

and the Iranian revolution, the radical shift in the price structure 

of the oil market after OPEC began to act collusively, and the market 

for small, fuel efficient cars after the oil embargo. In each case, 

environmental pressure had the effect of increasing prices and prOfits 

for the sellers. 

The argument is now that price varies towards and away from 

equilibrium as these market forces push and pull it. If the market 

gets more competitive or unstable, the firm may have to increase 

promotion expenses to maintain market share. Further, if new firms 

enter the market or a new technology appears. the firm will be forced 

to change/improve its product or be forced out of the market. If one 

groups all these mar>ket forces into the environmental pressure 

construct, it can then be argued that price, promotion and product 

quality may vary with environmental pressure. Further it has been 

argued that slack interacts with the level and type of environ-

46 
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mental pressure present and is used to buffer from environmental 

contingencies. Therefore, one cannot assume that the independent 

variables are in the equation with constant weights, but rather they 

vary as does the environment (designated as ENV). Assuming an interac-

tian between the environment and each of' the independent variables, 

the sales equation now takes the following form: 

SA = a - b{P x ENV) + c(SL x ENV) - d(SL2x ENV) 
+ e(PR x ENV) + f(QA x ENV) (1.5) 

Equation 1.5 is based on a number of assumptions that need 

empirical ver'ificat1on. The test of these assumptions occurs when the 

following hypothesis is evaluated: 

Hypothesis #1 The equation defined by formula 1.5 indicates that 
the interaction of price and environmental pressure 
has a negative impact on sales volume, that the 
interaction of slack and environmental pressure has a 
curvilinear impact on sales and that the interactions 
of quality and environmental pressure and promotion 
and environmental pressure have positive impacts on 
sales. 

To estimate the profit equation, it is necessary that a value 

for price be derived. Solving for P yields the following equation: 

P = a/bENV - 1/b (SA/ENV) of. c/b CSL) _ d/bCSL)2 
+ e/b (PR) of. fib (QA) (1.6) 

For the complete derivation of 1.6 please refer to Appendix B. 

Substituting 1.6 in 1.4 (the profit equation) yields: 

Profit = alb (SA/ENV) - 1/b (SA2/ENV) (1. 7) 

+ c/b (SA. SL) _ d/b (SA. SL2) 

+ e/b (SA. PRJ + fib (SA. QA) 

- (SL + COGS + PR + QA) 

(Error Term) 
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The previous derivation has pI"esented us with some interesting 

results. The interaction between slack and the environment has dropped 

out. One now sees a different set of interaction terms. The first set 

of terms suggest that profit is dependent on the ratios of sales and the 

environment and the square of sales and the environment. The function 

approximates the form of the simple quadratic and takes the form of an 

inverted U, This shape suggests that there 1s an optimal place where 

further increases in environmental pressure stop spurring sales and 

begin to decrease them. At this pOint, one can aLso argue that profits 

begin to decrease. This curve supports the argument presented earlier 

about certain levels of environmental pressure shifting demand up, which 

increases sales and subsequently increases profits. 

The set of second terms are the restatement of the argument 

that Bourgeois (1981) makes regarding the relationship of slack to 

performance. What is unique here is that the derivation suggests that 

the curvilinear function covaries with sales. If sales and subsequent 

profits are low, then additional slack may improve the situation. 

This continues up to a point where, if slack is increasing as sales 

do, costs will also increase, thereby reducing profits. 

The third set of terms in the equation are the predicted 

interactions between sales and quality and promotion. The fourth set 

of terms are the costs that have been identified previously and the 

fifth term is random error in the prediction of this equation. 

Equation 1.7 represents a general form of the relationship 

between slack, environmental pressure and organizational performance 

(Le. profit). Hypothesis i12 is then as follows: 
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Hypothesis #2 The equation suggested by formula 1.7 indicates 
that the I"atio of sales volume and environ
mental pressure has a curvilinear impact on 
performance, that the interaction of slack and 
sales and a curvilinear impact on performance, 
that the interactions of quality and sales and 
promotion and sales have positive impacts on 
performance and that slack, costs of goods 
sold, quality expenses and promotion expenses 
have negative impacts on performance. 

Special Cases 

Although there is support in the literature for the general 

model, there are some possible alternatives to it. In the operations 

management view of slack described previously, these resources are seen 

strictly as costs. As a result, they have no positive effect on sales 

(c=O and d=O in the sales equation) and take a negative sign in the 

profit equation. 

Secondly, it has been argued previously that slack can be 

either a linear or curvilinear function of environmental pressure 

instead of in an interactive relationship. Specifically, Thompson 

(1967, p. 150) appears to argue that the higher the level of buffering 

present in the organization, the better the organization's performance 

(a linear function). In this case slack takes on a value equal to 

environmental pressure. Later in the 1967 work, Thompson also argues 

that there is an optimal level of buffers that is most cost efficient 

hence indicating a curvilinear relationships. In this second case, 

slack takes on a k * ENV2 value. Slack is entered into the equation 

as k * ENVr • In this equation, k=l for the behavioral model and k=O for 

the operations model. Further r=l for a linear relationship and r=2 for 

a curvilinear one. The following list shows the possible combinations: 



r=l, k=l Behavioral/Linear Model 

r=2, k=l Behavioral/Curvilinear Model 

r=l, k=O Operations/Linear Model 

r:2, k=O Operations/Curvilinear Model 

By dOing the appropriate substitutions, the following models can be 

derived and subsequently tested as alternative hypotheses: 

Behavioral/Linear Model _ Alternative Hypothesis 1.A 

PROFIT = alb (SA/ENV) - lIb (SA2/ENV) + c/b (SA. gENV) - d/b (SA. 

hENV2) + alb (SA. PH) + fib (SA. QA) - (iENV + COGS + PR + 

QA) + e 

Behavioral/Optimal Model - Alternative Hypothesis 1.8 

PROFIT = alb (SA/ENV) _ lIb (SA2 /ENV) + c/b (SA/ENV2 ) - d/b (SA. 

hENV4) + alb (SA. PH) + fIb (SA. QA) - (jENV2 + COGS + PH + 

QA) + e 

Operations/Linear Model - Alternative Hypothesis t.e 

PROFIT = alb (SA/ENV) _ lIb (SA2/ENV) + alb (SA. PR) + fib (SA. QA) 

- (jENV + COGS + PR + QA) + e 

Operations/Curvilinear' Model - Alter'native Hypothesis 1.D 

PROFIT::; alb (SA/ENV) - 1/b (SA2/ENV) + e/b (SA. PR) + fib (SA. QA) 

- (jENV2 + COGS + PH + QA) + e 
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Constraining the Model 

In tb.e investigation of' the relationship of' environmental 

pressure to organizational performance, a variety of methods could be 

employed. Various regression or analysis of variance techniques would 

explain variance in performance but none of those techniques would 

explain "why" the variations occurred. In looking for the causes of 

phenomena, one must go beyond the correlational techniques and attempt 

to discover the links or structure among constructs (James, Mulaik and 

Brett 1982). In the development of theory I reseal"chers often imply 

causation without being willing to test those assertions (e.g., James 

et aL 1982). In the theory proposed in this paper, causal, structural 

relationships among latent variables are argued. As a result of these 

causal assertions, the theory is best tested through an confirmatory 

analysis. To confirm a model, a variety of conditions must be met 

(James et al. 1982). These conditions include a theoretical ration

ale for the hypotheses, specification of causal order and direction 

and stability of the model. The arguments presented in this paper 

thus far appear to satisfy these conditions. There are, however, two 

additional conditions for confirmatory analysis that have not been met; 

i. e., self contained functional equations and specification of boun

daries. Although the equations presented 80 far are self contained 

and do have boundaries, it is fallacious to argue that organizational 

performance is strictly a function of sales, price, slack, promotion 

expenses, product quality and environmental pressure. Using the PIMS 
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(Profit Impact of Market Strategies) data base Schoeffler (1971) et al. 

constructed a regression equation using ROI as the dependent variable 

and 37 independent variables. Not surprisingly these authors were able 

to account for 80S of the variance 1n ROI. Although the previously 

argued relationships may be necessary in defining organizational perfor

mance, they are not in themselves .sufficient. As seen in Figure 3, 

some additional variables must be added. 

The definition of a constrained functional relationship is 

given by James et a1. as "an equation is self-contained only if all 

relevant causes of the endogenous variable are included in the func

tional equation" (P. 44). Therefore. to constrain the theory presented 

in this paper, five additional constructs are added. These constructs 

are organizational buffers, lagged slack, internal stability, organiza

tional age and organizational size. James et a1. (1982) also argue that 

the model must be checked to see if there are additional variables that 

covary with the major constructs or mediate them. To meet this con

dition a set of covariates are presented for potential inclusion in the 

model. 

Non-slack: Buffers 

The environment is rarely cooperative enough to provide pressure 

such that an optimal level of slack can be employed. Although 

equilibrium is a goal, it 1s one that is rarely reached for any extended 

;Jeriod of time (e.g., Koch 1980). As a result, the environment is 

constantly attempting to I!select out" (e.g., Hannan and Freeman 1977) 
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organizational forms. One can al"gue then, that for some portion of the 

population of organizations, the level of environmental pressure exceeds 

the optimal and tbe firm is forced to cope with tbe increased amount of 

it. As with any resource, it' additional units beyond the optimal al"e 

required, the cost of those units will exceed the benefit received. As 

the cost of increased slack adds to total costs. the overall marginal 

cost of the firm for all inputs increases to the point where marginal 

revenue is exceeded. At this point the firm begins to lose money. 

Although for a short period the firm C£,-·, :'!'Jerate at a loss (e.g., 

Samuelson 1980), in the long run it J..l:lst not. One method of cutting 

cost is to reduce slack. These cuts may entail being buffered by the 

environment (Thompson 1967). The firm then has the option to switch 

from high cost forms of buffering (Le., slack in capaCity, inventory, 

etc.) to lower cost ones such as interlocking boards (Mizruchi and 

Bunting 1981) or forward and backward integration and acquisitions 

(Pfeffer and Salancik 1978). Therefore as the level of competition in 

the environment increases and the level of resources decreases, slack 

should decrease in the firm and non-resource based buffering systems 

should increase. Therefore, the following hypothesis between slack and 

non-slack buffering 1s predicted: 

Hypothesis 13 The higher the level of non-slack buffering, the 
lower the level of slack. 

Lagged Slack 

To see how slack improves sales and ultimately organizational 

performance, one must not only look at slack purchased in the present 



period, but also at slack used in previous periods. The lDost obvious 

case where slack resources improve performance is when demand exceeds 

immediate produotion. If tbe firm haa excess inventory to sell or can 

quickly utilize excess capacity to meet increased demands, the lost 

sales are prevented or the incidence of backorders reduced. Both of 

these forms of slack also can absorb production problems. If one part 

of tbe line breaks down I exoess oapacity or exoess inventory can fill 

in until the produotion process is back in order. The various other 

forms of slack and buffering allow the system to funotion in the faoe 

of internal or external contingencies. 

The deoision whether to hold slack/buffers and gain sales or 

suffer potential losses is based on a probability estimate of the 

number of lost sales in a given period and future periods, plus an 

estimate or the cost of these losses. The estimated average number of 

stockouts/backorders is seen as a function of the distribution of 

demand, the time between inventory orders or production cycles, the 

level of inventory at the beginning of given review period, etc. (see 

Hadley and Whiting 1963, p. 245). 

The cost to the firm of stockouts/backorders falls into two 

classes. The first class is the actual costs incurred in processing 

and filling a backorder. These costs are relatively small and in a 

case where backorders do not lead to lost sales, are seen as prefer

able to holding any buffer resources. There is a special case where 

demand is elastic in response to lead times so that customers will 

continue to buy no matter how long it takes to fill an order. How

ever, since demand is not always perfectly elastic in response to lead 

S4 



time, then there 1s some function that predicts how D"any sales are be 

lost as lead time to fill an order increases. As lead time increases, 

the total amount of lost profit also increases. It is not hard to 

imagine that the lost profit function increases exponentially since as 

lead time increases I more and mo!"e customers are affected and sales 

are lost at an increasing rate. 

However, these are only the costs incurred as the sale is lost 

in T,. Inherent in the problems of lost present sales is some n 

number of lost future sales. Losing a sale may force a customer into 

the waiting and receptive arms of an aggressive competitor. Even if 

the sale ian' t lost, customer good will may be endangered, thereby 

decreasing the number of future sales or referred sales that this 

customer may have made. Therefore a sale lost in T1 may also 

lagged effect on T2" .Tk' 

Additionally, the loss of sales in T1 may also reduce overall 

market share in Tk' Although the relationship between market share and 

profit bas been shown to be curvilinear (e.g. Koch 1980), there is a 

side of the curve where the more market share the higher the perfor

mance. Therefore, as the firm loses sales from stockouts, there are 

conditions under which it can also lose sales from decreasing market 

share. 

How then, is the protection against losses provided by slack 

and buffers included in a profit equation? In looking at this Ques 

tion, one can conceptualize two equations Le. the one for T1 and the 

one for Tk' In T1 there is some percentage of current sales that are 

occurring only because there are slack and buffers present to prevent 
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stockouts or reduce stockout time below the level where sales are 

lost. One can assume that some percentage p of the cost of the 

buffers has bf:i'.:m used to secure these sales, One must also pt'esume 

that some other percentage (1-p) of the cost of these buffers is 

present to protect against losses in sales, market share and customer 

good will in periods T2 ••.• Tk. To see if one can define p and l-p a 

lagged analysis could be done to see how much the lag accounts for 

variance 1n performance. Therefore, performance in period T1 can, in 

part, be a function of the level of slack and buffers in period T_1 

through T_k' If a lagged model cannot be constructed, then one could 

assume that the costs of slack/buffers are used only in conjunction 

with present sales. Given the previous arguments about the impact of 

slack from previous periods, the following hypothesis has been 

constructed: 

Hypothesis 414 The higher the slack in period T_1' the higher 
the performance in period T. 

Internal Stability 

The definition of' organizational slack presented by Cyert and 

March 1963, was "disparity between the resources available to the 

organization and the payments required to maintain the coalition" 
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p. 36) and "resources funneled into the satisfaction of' individual and 

sub-group objectives" (p. 98). In both cases, slack is perceived as 

having an internal role rather than an external one as proposed by 

Thompson (1967). The relationship of slack to internal processes has 

been investigated by a variety of writers. Hambrick and Snow (1977> 
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and Litscbert and Bonham (1978) investigated tbe relationship of slack 

to strategy formulation. Bourgeois and Slngh (1983) looked at slack 

and pOlitical behavior among top management teams, while Singh (1983) 

investigated slack and strategic risk taking. All of these studies 

implied an investigation of slack causing the variable of' interest. 

However, sinoe all tbe studies mentioned previously reported moder-

ate to high correlations among the variables tested and no explicit 

study of direotionality was made, an argument for the specific vari-

able of' interest causing slack type relationships can also be made 

from tbe data. Further, eyert and March (1963) also propose that 

when the organization is stable or at equilibrium. tbere is no need for 

slack resources. Since the coalition and its resources are constantly 

changing (e.g., March 1962), the firm needs slack resources to keep 

the coalition together. Therefore, the following hypothesis is argued: 

Hypothesis #5 The more unstable the internal environment of the 
organization, the higher the level of slack. 

Organizational Age 

Building on the liability of newness concept proposed by 

Stinchcombe (1965), Freeman, Carroll and Hannan (1983) investigated 

the relationship between organizational age and organizational death 

rates. They found that as an organization aged, the probability that 

it would "die" (change form) decreased in a ourvilinear way. Wholey 

and Brittain (198-4) interpreted this research by saying that younger 

firms had a more difficult tue "establiShing their legitimaoy, •••• 

obtaining capital, •••• developing a customer base. 'I They further 

suggest tbat as an organization gets older, its "survival" skills 
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increase. Although it is not possible to completely forestall the 

impact of environmental selection, Aldrich (1979) argues that certain 

strategic adaptations may be beneficial. Aldrich also notes that sur-

vival is still more of a function of extemal linkages than internal 

strategic choices. Therefore, since older organizations appear to have 

gotten that way as a result of their adaptation to the environment and 

slack resources moderate the impact of environmental pressure, the 

following hypothesis is presented concerning organizational age and 

slack: 

Hypothesis #6 The older the organization, the higher the level 
of slack resources. 

Organizational Size 

Although the data reported by Freeman et a1. (1983), indi-

cate that there is an age dependence function in organizational death, 

the authors report a confounding point. When size and its relation 

ship to survival rate was investigated, the authors found that the 

liability of newness was quite similar to a liability of smallness: 

where the death rates for small organizations were highly correlated 

with the death rates for new organizations. Since age and size were 

found to be highly correlated, this result is not surprising. Size is 

interesting for this project because, one can argue that the larger 

the organization, the more opportunities it has to develop linkages, 

buffers and slack resources. The more that the organization can 

protect itself, the better its core 1s able to function (Thompson 1967). 
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One could then argue that larger organizations perform better. 

However, the literature on size and performance is mixed. Smyth, 

Boyes and Peseau (1975) found that different measures of' size yield 

different results. As examples of the disparity, a variety of writers, 

(e.g., Crumm 1933; Steindl 1945: Steckler 1963; Baumol 1967 and Hall and 

Weiss 1967) found B.trong positive correlations between firm size and 

profitability. There is equally a large body of evidence against this 

finding (e.g., Summers and Epstein 1932; Robinson 1934; Marshall 1961 

and Haines 1971). If one accepts the argument that at high levels of 

slack performance drops off and that the larger the firm the larger the 

amount of slack present, then as the firm gets larger performance should 

fall off. Therefore. the hypothesis concerning organizational size and 

slack is as follows: 

Hypothe<::lis 117 The larger the firm the higher the level of 
slack and non-slack buffers present. 

With the theory more fully constrained, this paper can now turn to 

the tests of both the general models and the specific hypotheses. 

The addition of the variables described in this section completes the 

picture of the predictors of organizational slack. 



CHAPTER 4 

METHODOLOGY 

With a model developed, the paper now turns to the methodology 

for testing the hypotheses. This section describes the data set that 

was analyzed, the operational definition of the constructs and the ana

lysis plan that was employed. 

Data Set 

The PIMS (Profit Impact of Market Strategies) database (owned 

by the Strategic Planning Institute) was used to test the theory pre

sented in this paper. The PIMS data base currently contains approxima

tely 225 firms who report annual data on approximately 2200 strategic 

business units (SBU). The database was originally developed by General 

Electric in 1962. In 1972 the program was given to Harvard who expanded 

it to a multi-firm study. In 1975 the program was organized as the 

StrategiC Planning Institute; a non-profit corporation (Schoeffler 

1977). 

The SBUs that make up the database come from a wide variety of 

industries. They are primarily North American firms with approximately 

10$ being European or South American. The data include most of the nor

mal balance sheet and income statement items such as cost of goods sold, 

sales, general and administrative expenses, etc. Additionally, the SEU 

provides a great deal of archival and survey data on their market, 
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customers and strategies. Schoeffler (1977) suggests that the purpose 

of the data base is to study the potential impact of various market 

strategies. This is done by investigating lIobservable actions under 

observable environmental characteristios produoing observable 

resulte •••• (by studying) robust relationships, those that stand up under 

a varIety of ways of measuring the phenomena and structuring the 

analysis." 

The database has been primarily used to study what faotors 

influenoe organizational performanoe. Firms pay a yearly fee to belong 

to PIMS and in turn SPI provides a variety of strategio analyses. In 

the aoademic literature, extensive use of the data set can also be 

found. Recent examples inolude Hambrick (1983a, 1983h, 1983c) who 

studied the fit between strategy and environment and the effectiveness 

of strategic turnarounds, MacMillian and Meshulaeh (1983) who studied 

capital ioveatment and Hambriak, MacMillian, and Day (1982), who 

investigated product portfolio profitability. 

The primary advantage in using the data base is that organiza_ 

tions pay to provide data. In cases where similar data had been 

collected frOID voluntary partioipants, the reliability had been 

questioned (de Leeuw, Foreat, Raddook and Kenessey 1979). In survey 

reaearch, voluntary partioipanta are, in erfect, doing the researoher a 

favor by providing data. In the case of PINS, organizational survival 

may depend on the decisions made from. the SPI analyses. Anderson and 

Paine (1977> suggest that although no formal reliability studies have 

been done, the salience of the output to the PIMS respondents increases 

the likelihood that good input data are provided. Additionally, 



Hambrick (1983b) noted that the SP! staff assist in the preparation of 

PIMS forms thereby increasing the quality of the data. 

62 

There are some disadvantages to using the data set that must be 

noted. The SBUs in the study are mainly from the northeastern US j hence 

the generalizability of the results is limited. Secondly, all SP! 

member firms are being proactive in their search for new strategies and 

this, too, is not representative of all firms (Hambr'lck, MacMilllan and 

Day 1982). Further, the database is structured for cr'oss-sectional ana

lysis that limits the amount of dynamic analysis that can be done. 

Anderson and Paine (1977) suggest that many of the other charges that 

have been leveled against PIMS stem from how it has been analyzed - not 

the database itself. 

There are two other advantages that the database has for this 

particular study. First, the large sample size increases the probabi

lity that well defined relationships can be observed. The clearer the 

relationships among the constructs, the easier it is to test the 

hypotheses. Secondly, given the increasing number of conglomerates who 

are diversifying across industry lines, the impacts of environmental 

variables and specific strategic responses are getting more difficult to 

discern. What would have been a clear effect on a moderately sized firm 

is absorbed by a conglomerate. In analyzing SBOs, the clarity one would 

get by analyzing smaller firms may be obtained. However since SBUs vary 

in their attachment to parent firms, this relationship must be held 

constant. The PIMS database provides data on the level of interconneo

tedness. With the advantages and disadvantages in mind, the PIMS data-



base provides a fruitful source of information with which to test the 

model presented in this paper. 

Definition of the Constructs 

Performance - The Dependent Variable 
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The basic idea inherent in this research is that slack has a 

positive impact on the number of sales that a firm can achieve. Before 

the relationships of slack, sales and profits can be estimated, this 

theoretical relationship between slack and sales must be confirmed. As 

such, the first measure of organizational per'formance is an estimate of 

the number of sales that the firm made. Originally it was thought that 

this variable would be present in the PIMS database. However, this was 

not the case. Therefore an estimate of this value had to be 

constructed. Since gross revenues are available in the data set, esti

mating average price would allow for an estimate of the number of sales. 

Since each SBU has a number of different products, stating an average 

price is not particularly informative. Therefore, the PIMS database 

includes estimates of the average price per transactions that a given 

customer has with the firm. This variable is a categorical one within 

which the respondent chooses a price range. Although the number of 

transactions is not perfectly correlated with the number of sales, the 

relationship is quite strong, so the categories could be used to esti

mate sales price. To get as robust an estimate of price as is possible, 

the mid-point of each range was chosen. It can be argued that the mid

point of an interval is an estimate of the median of a given range. As 

a measure of central tendency, the median is less susceptible to discor-
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dant observations than the mean. Therefore using the range mid point 

will provide a reasonably safe estimate of average price per transac_ 

tions. By dividing revenues by this estimate of price per transaction, 

an estimate of sales volume was made. 

Since the general model is defined in terms of actual profit, 

this was one of the dependent variables investigated in testing 

Hypothesis #2. However, since actual profit is as much a function of 

size as anything, some additional performance measures that are not 

affected by size were used. The most traditional measure of effec

tiveness as performance in the business firm is the return on investment 

(ROI) ratio. With this measure, a firm's performance can be evaluated 

in the same terms as any other investment independent of size. This 

variable was available in the data set. 

A measure of performance as efficiency is the profit margin 

(ROS). It is different from ROI in that it uses return on sales instead 

of return on assets. In this way, the firm can be more accurately com

pared to other similar companies (e.g. Clark 1983). Its utility comes 

from the fact that while a 1'£ profit margin is normal in groceries, it 

is abysmal in the computer industry. Therefore, gross comparisons 

between industries are inappropriate and any analysis has to be 

controlled by using industry as a covariate. Since the theory presented 

previously is argued in terms of slack's impact on sales, it can be 

argued that this ratio would be more helpful in testing the theory than 

ROI. Since net assets have little to do with how a firm holds slack, 

ROI was not thought to be as useful a variable. The results showed that 

this was indeed the case. 
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There was one additional alteration in the way the dependent 

variable (performance) was measured. This change occurred because when 

profit was used, it demonstrated vel"¥ limited support of the theol"Y. 

One possible reason for the poor showing using the profit variable is 

that the PIMS database is structured such that all financial data af'e 

disguised with a multiplier to protect. the confidentiality of' the member 

firms. This multiplier alters the variance of the profit variable's 

distribution. With this data peculiarity. SPl suggests that researchers 

use a surrogate for profit, (specifically) return on sales (ROS). By 

using this ratio, the effect of the multiplier' is nullified. Further, 

unless the researcher is specifically interested in data from a given 

year, SPI suggests that their variable - Average ROS be used. They 

suggest that Average ROS is a better indicator of firm performance 

because it is less susceptible to the vagaries of special gains and 

losses, radical market swings, etc. There is one additional reason for 

using Average ROS as a surrogate. The data used in this analysis come 

from the last year of data for each SBU in the base. This is done to 

homogenize out various macro-economic influences. Therefore, since the 

firm data come from a variety of time periods, Average ROS is more 

likely to give a broader view of overall performance. Given these 

suggestions from SPI, the general model was tested using both prOfits 

from the last year of available data and the SBU's Average ROS. 

Environmental Pressure 

The review of the literature presented earlier in this paper 

suggests that two dimensions of the environment interact to produce 
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pressure on the firm. These two dimensions (Munificence and Dynamism) 

ware to be scales made up of a broad based set of' both archival and sur_ 

vey measures. The original items would address the issue of the 

environment without having the problem of asking participants how tur

bulent their environment is (e.g., Lawrence and Lorsch 1967) •. This 

problem has occurred in a variety of research projects and has been ¢r'i

ticized as confounding any results (e.g., Aldrich 1979). The variables 

were def'ined in part with data that asks the firm to comment on specific 

features of their environment (Le., interconnections, relative position, 

etc.). In this way. the perceptions of management (a critical factor in 

strategic decision making - e.g. J Porter 1980), could be included in the 

construct. Each dimension was defined a priori by a set of items that 

would make up a scale. Reliability analyses pared these sets down to a 

group that had proper internal consistencies (e.g., Cronbach 1970). In 

the discussion of each scale, both the a priori set and the final set 

are discussed. 

The Dynamism Dimension. The dynamism dimension originally con

tained variables similar in nature to those used by Dess and Beard 

(1984). The first set of items described the pressure the firm receives 

from changes in the market. The forces of supply and demand determine 

market stability. How well the firm can cope with the market determines 

organizational survival (e.g., Samuelson 1980). Market stability was 

measured in two ways. If a market is at equilibrium, no firm has an 

incentive to raise or lower its prices. If prices are changing, then so 



is the market. Further, the items that may affect markets or tlleir 

equilibrium prices (i.e. changes in technology, materials, etc.) were 

also measured. 
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To measure price movements, the first item in the Dynamism scale 

was to be the absolute level of pr'ice changes the firm has recently 

undergone. Participating firms wer'e asked to analyze prices in terms of 

a 1973 base. It can be argued that the higher the gross rise in prices, 

the farther away from equilibrium the firm is. The cause of tbe rising 

prices is irrelevant. The fact that the market is away from 

equilibrium, causes all firms in the market to change regardless of 

whether demand, supply, costs, or tastes are changing (e.g. Browning Or' 

Browning 1982). Obviously, the type of change is a function of what has __ 

caused the market to leave equilibrium, but the type of change is not 

relevant in this proposed research. Secondly, if the market is at 

equilibrium, there is no incentive for firms to ~nter or exit the 

market. If the market price is above equilibrium costs, then firms 

enter, driving the quantity supplied up and prices down. If market 

price is below equilibrium costs, firms are losing money and going out 

of business. In the PIMS questionnaires, participants are asked whether 

a "major" ( > 5'$ market share) has entered or exited the industry in the 

previous 5 years. This variable was used to indicate market movement. 

The rest of the items that originally made up this scale were 

measures of variability within the market. This concept of Variation is 

theoretically similar to the organizational ecology model. Aldrich 

(1979), building on the work of Campbell (1969) et al., states that the 

model: 



" ••. identifies three stages in the process of change in living 
systems •••• (with) the first stage in the natural selection pt"o_ 
cess is the occurrence of variations •••• the second stage is the 
operation of consistent selection criteria ..•. (and) the third 
stage •••• involves the operation of a retention mechanism ll (pp, 
34-35) • 

Aldrich argues that environment is oblivious to the source of the 

variation. It doesn't care whether the source is random or planned. 
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The vadation between and among organizations creates niches for speci-

fic firms or organizational firms to occupy. The firm's ability to 

either find niches to occupy or adapt to, determines the probability of 

it being selected and retained. However, Hannan and Freeman (1977) 

suggest that adaptation and innovation are "random with respect to adap-

tive value." Regardless of whether or not adaptive behavior does or 

does not increase retention probability, it can be argued that the more 

variation in the environment, the less likely a specific f'irm is to be 

retained. 

The definition of' environmental variation included input, trans-

f'ormation and output items. In terms of input, items providing estima-

tes of' cost and wage variability over previous periods were included. 

As a measure of' variability, the standard deviation of indices of wages, 

materials costs and prices over the 4 previous years was employed. For 

transformation (intra-organizational) variability, the PIMS data set 

includes items that evaluate the rates of technological change, develop-

ment time for new products and product standardization. The standard 

deviation of' the price index also indicates demand variability. 

Thirdly, the standard deviation of' market share also indicates market 

variability. 
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The Munificence Dimension. The Munificence dimension was a 

scale composed of items concer-ning the firm's ability to control its 

inputs and outputs and its pel"ceptlon of dependence relationships with 

suppliers and customers. This scale also included items relating to 

market size. Specifically, it is argued that the more that a firm has 

monopolistic control of its demand and monopsonistic control of its 

supply, the less susceptible it is to market (environmental) pressure, 

Monopolistic and monopsonistic control can lead to market stability and 

equilibrium. The less environmental pr'essure and market instability the 

firm must face, the better' are its chances of profitability (Koch 1980). 

Monopolistic contr'ol was defined using four market indicators 

(Le. market share, four-firm concentration ratio, the number of com

petitors and presence of patents). Market share is a direct measure of 

control with the higher the market share of' a given firm, the better its 

ability to control the market. The four-firm concentration ratio is the 

sum of the market shares of the top four firms in the market. The 

higher this ratio, the more that the market tends toward oligopolistic 

control (e.g. Koch 1980). The number of competitors is also a measure 

of competition. The fewer the number of competitors the more likely 

there is oligopolistic control. The final monopoly variable set asked 

whether or not products or processes are protected by patents. One can 

assume that if the firm has patent protection, it has more monopolistic 

control. 

Monopsonistic control of supply is defined as the firm I s ability 

to control its costs of its inputs. For each year of the data set, the 
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participating firms are asked to index material and wage costs in tE;lrms 

of 1973 figures. It can be argued that the higher the gross incl"'ease 1n 

these costs, the les8 likely the firm is to have monopsonistic contr'ol 

of its inputs. 

Since munificence is defined as the availability of resources I a 

critical component of that availability is the relationships the firms 

have with its customers and suppliers, Since it has been argued that 

the use of resources is a primary determinant of organizational success 

(e.g., Samuelson 1980), it follow,'3 that the more difficult it is for an 

organization to obtain its resources, the less likely it is to perform 

well. Because organizations are dependent on their environment for 

their resources, the more uncertain the sources of their resources, the 

more difficult it us for the organization to perform well. 

Since the firm has both supply (materials, capital and labor) 

and demand (customers) resources, measures of stability and dependence 

were investigated for both sides of the process. The first supply item 

was a scale value made up of items in the PIMS set that ask the par

ticipants to evaluate how constrained their input resources have been. 

The second set of items gauged how dependent the firm is on its major 

suppliers and in turn how dependent those suppliers are on the firm. 

In terms of demand, there is a set of items in the Questionnaire 

that ask toe participant to rate his customers' dependence on purchases 

of his product. Alternatively, the participant is also asked to 

evaluate the level of dependence his firm has on a concentrated group of 

purchasers. As with the supply dependence relationships, these items 

estimate how the firm manages resource exchange. It is argued that the 
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more control the firm has over demand exchanges. the less dependent it 

is on the environment. To measure market size, participating firms were 

asked to estimate the number of' immediate customers and end-users. 

The first phase of the reliability analysis for both dimensions 

entailed a review of the inter-item correlation matrix from each set of 

variables. Please refer to Appendix C for the correlations of these 

sets of variables. In both cases, it was clear from the correlations 

that not all of the variables would consistently interrelate. Through 

examination of the matrix and the use of the SPSS reliability program, 

intercorrelated sub-sets of var'iables for each dimension were selected. 

The final set of variables for the munificence scale was as follows: 

Number of immediate customers 
Number of end users 
Concentration of immediate customers 
Gross margins in distribution channels 
Number of customers required to equal 50~ of sales 

These variables indicate munificence in terms of market size. 

It can be argued that the larger the market, the closer the market is to 

being perfectly competitive and the less likely that any given firm can 

control the market, its inputs or customers. Further, the more firms in 

the market, the less impact that a given firm can exert on input prices 

or sales prices. The firm becomes more and more of a price taker in 

terms of both inputs and sales. The less likely that the firm is to be 

able to control its inputs or customers, the more difficulty the firm 

has in obtaining resources or in making sales. A.s the firm experiences 

more difficulty in making sales, the probability of making profits also 

decreases. Since the variables mentioned above are more indicative of 

market patterns than overall environmental activity, this dimensicn will 



now be referred to as Market Munificence rather that the broader 

Environmental Munificence. The alpha for this scale was. 69 

follows: 

For the Dynamism scale. the final set of variables was as 

Standard deviation of Output Prices 
Standard deviation of Wages 
Standard deviation of Materials Costs 
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For each of these variables, the last entry for each SBU served as the 

baseline. From this data point, the variable was lagged back three 

years. Squared deviations from the mean for each of these data points 

were calculated and the sample standard deviation formula was used. 

This approach gives an overall view of how much variation had occurred 

in the environment in recent times. This method did, however, exclude 

firms who did not have at least 4 observations. This did not, however, 

exclude more than 5% of all firms. As with the Market Munificence 

dimension, these variables appear to have more to do with specific 

market forces rather than the broader enVironment, so this dimension 

will also be sub-titled Market Dynamism. Tbe alpha for tbis scale was 

approximately .63. In both cases, the scale alphas exceed tbe Nunnelly 

(1967) .6 criteria for new scales. 

Once tbe scales for the two dimensions tlad been constructed, 

they were in turn correlated to see if divergent validity tlad been 

achieved. The scales were positively correlated but at a very low level 

(p = .04). [<'rom this low correlation, it can be argued that divergent 

validity between the two dimensions had been achieved. Correlation 

matrices for the final scales can be found in Table 1. 
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Organizational Slack 

As with environmental pressure, the literature on Organizational 

Slack is very diverse. Slack has been operatlonalized as total level of 

expenditures (Mohr' 1966). selling, general and administrative expenses 

(Wolf 1971) I various profit based measures (e .g., Odell 1972 j Dimmick and 

Murray 1978j and Litschert and Bonham 1978) and various perceptual 

measures (e.g •• Odell 1972 and Kmetz 1980). Refer to Appendix B for a 

summary of these definitions. 

Singh (, 983) criticizes each of these operationalizations, 

saying that. in its way I each is inadequate. He suggests that the 

expenditure measures are often a function of size and hence confounded 

by it. Further, although there may be slack in any given expenditure, 

the percent of slack in each type is not constant. As an example, 

there is some level of selling, general and administrative (SGA) expen

ses that any firm must have. Some portion of SGA is slack but that is 

variable from firm to firm. Therefore, using expenditure measures would 

not give an accurate measure of slack. In terms of the profit based 

measures, Singh argues that profit and slack are conceptually different. 

They may be related but must be treated as different constructs. 

Finally, the perceptual measures are problematic as are all question

naire measures of strategic variables (e.g., Pfeffer and Salancik 1978). 

This is especially the case since slack resources may be strategically 

self-serving (e.g., Goffman 1969). 

Singh (1983) attempted to overcome some of these deficiencies 

using measures of absorbed and recoverable slack (Bourgeois and Singh 

1983) • Singh I s firm specific measures for absorbed slack are the ratios 
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of selling general and administrative expenses to sales and working 

capital to sales. By going to ratios, Singh controlled for size. He 

does admit these measures have the problem of assuming the expenses have 

a constant level of slack. His industry variance measures were designed 

as estimates of slack levels and reduce the impact of the constancy 

assumption. In terms of recoverable slack, he uses the "quick ratio" or 

cash and marketable securities to current liabilities. 

Although Singh (1983) represents a major improvement in the 

literature on slack, his definitions do bave some deficiencies. His 

indicators of slack have some merit, however, one is still using indica

tors of slack and not attempting to estimate "actual" levels. Since 

whether or not a given resource is defined as slack is somewhat 

arbitrary, finding an actual level of slack may not be possible. 

However, it is possible to get a good approximation. 

Another criticism of Singh (1983) is his use of the classifica

tion of slack as absorbed, recoverable and potential to differentiate 

between types (e.g., Bourgeois and Singh 1983). The problem that arises 

with the classification is that in Singh (1983), the quick ratio is both 

a measure of absorbed and recoverable slack. It seems inconsistent to 

argue that a categorical system exists and then argue that the same 

variable can be classified in two categories. As an alternative, a 

classification is made in this paper that is theoretically similar to 

Bourgeois and Singh (1983) but addresses this multiple classification 

problem. This schema is based on the degree of "recoverability" 

(discretionary use and accessibility) of a slack resource. Singh and 

Bourgeois seem to have this concept underlying their classification but 
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their categories seem to span a number of dimensions. By classifying on 

the degree of recoverability, one can assert easy, moderate and dif

ficult levels that are simpler to understand. The definition of slack 

presented in this paper estimates the level of slack as a percentage of 

total revenues based on this dimension of' recover-ability. Or'iginally it 

was conceived that the variables measuring slack would be associated 

into a scale on the same metric (1.e. a percentage of total revenues). 

Slack as a Percentage of Total Revenues. Easily recoverable 

slack resources are represented by some portion of working capital (We). 

we is defined as current asset minus inventory and current liabilities 

(in dollars). However, not all working capital is discretionarily 

available. Newman and Logan (1980) suggest that the current ratio is a 

measure of the level of slack working capital. They argue thae a 

generally agreed standard is that, if a firm has a quick ratio of over 

1.0, then slack capital is present. For the purposes of this project. 

slack working capital was defined as that amount over the level required 

for a 1.0 current ratio. This value was then divided by revenues to 

account for size diff'erences. 

Less recoverable and discretionary is inventory. Bourgeois 

(1981) argues that inventory measures of slack are dif'ficult because of 

the dUf'erence between discretionary inventory and planned inventory. 

Given this argument, one then must calculate the percentage of' inventory 

that is buffer and/or "pipeline" stock. Without having specUic produc

tion planning data for each seu, this f'igure is difficult to calculate. 

As an approximation of it, the ratio of order backlogs to total inven-
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tory was used. Order backlogs represent a level of planned order's. 

Dependent on the lead time for a given production process, the inventory 

on hand would cover anywhere from none of the backlogged orders, to all 

of them. However, it can be assumed that in the worst case situation 

(Le. no additional materials available), that cUl'l'ent inventory would 

be used to fill backlogs first. Therefore, it was assumed that if total 

backlogs exceed total inventory I there would be no slack inventory. If 

backlogs are less then total inventory. then slack inventory is assumed 

to be the excess of total inventory minus backlogs, Although this 

approximation would not addl'ess IIpipeline" stock it can be assumed that 

this sort of work in process inventory is used for internal smoothing 

and not for addressing supply and demand Variations, A.nother problem 

with this approximation is that it assumes that all planned orders would 

be listed as backlogs. In the short run, this would not be the case. 

Given that PIMS data" are collected on an annual basis, any planned order 

left at tile end of the year would be considered a backlogged order. 

This value is given in dollars (B). The value of slack inventory (S1) 

is calculated according to the following rule. If B > I, then slack 

inventory (SI) = 0, if B < It then 81 = I - B (in dollars), If B < I, 

then a negative value for slack inventory was used. In all cases, the 

resultant values were divided by revenues to account for size differen-

The least recoverable and discretionary variable is capacity. 

In a general sense, capacity is "the amount of output a system is 

capable of achieving at a particular time" (Chase and Aquilano 1985). 

In this way. it is the ability of a firm to take all of its resources in 
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concert and produce. Capacity is often thought of in terms of machines 

but that definition is not sufficient. Rather Chase and AQuilano argue 

that capacity is made up of lithe amount of resource inputs available 

relati ve to output requirements at a particular time. n As argued pre

viously. excess capacity can be found in a variety of places in the firm 

including machines, personnel and inventory. For the purposes of this 

research, inventory is treated separately as is described above. Only 

machine/labor capacity was included in this definition. 

Defining excess capacity presented some difficulties. To have 

an excess, there must be some total capacity and some needed capacity. 

It has been proposed that theoretical capacity (1. e., the absolute maxi

mum that a given system can produce), can never be reached (de Leeuw 

et al. 1979). Rathel' Chase and Aquilano (1985) suggest that there are a 

number of factors that prevent this level from ever being obtained. In 

any production process there is some minimum level of downtime for 

machines that cannot be prevented. There is also a maximum productivity 

of employees that includes both legally required breaks and simple 

variations in ability to produce. These issues and others proclude the 

firm from obtaining all of the theoretical capacity of' the firm. This 

reduced level of capacity is called available capacity. De Leeuw, 

et al. also argue that even this available capacity level is rarely 

sustained for long periods. Rather, the firm works at some level below 

that. Two reasons predominate for the existence of excess capacity. 

First, demand is often not sufficient to utilize all available capaCity. 

Secondly, excess capacity itself can be used as a buffer against 

increases in demand 01" machine/employee productivity losses. In the 
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PIMS database, participants are asked to list available oapacity (Ae) 

(i.e. the level of produotion the firm could sustain under normal 

circumstances). Utilized capacity CUe) was defined as the annual 

revenues for the primary analysis year. The instructions that come with 

the PIMS urge the respondent to conceptualize available capacity in a 

manner silllilar to the above. It is argued that excess oapacity (slack 

capacity - SC) is the value in dollars of Ae-UC and this f1gure, divided 

by ourrent revenues, was used as the value for exoess oapacity. 

De Leeuw at a1. (1919) suggest that there are some theoretical 

problems witb perceptual measures of capacity utilization. These 

problems are similar to perceptual measures of other strategic 

variables. However, in analyzing the other databases with perceptual 

oapacity information (Federal Reserve Board, McGraw Hill, Bureau of the 

Census, Wharton and Bureau of Economic Analysis) for inter-database con

sistency, extremely high correlations were found. Therefore, although 

the perceptual measures are subject to a variety of biases, there is 

some evidence that the approach has convergent validity. 

Once a dollar value for each component of slack bas been calcu

lated, and these values were divided by total revenues, a correlation 

matrix of the values was constructed. A reliability analysis was done 

to see if the slack variables would hold together as a scale. This 

reliability analYSis necessitated a change in the way in which slack was 

entered into the equations. As was mentioned above, the original plan 

was to have ODe value as an estimate of the organizations' slack. This 

plan was based on the assumption that slack would have reasonable 

psychometric properties as a scale. Upon examination of the data (refer 



to Table 4 fol" the specific cOr'relations between the slack types). it 

was discovered that the three types of slack (excess working capital, 

inventory and capacity) did not inter-cor-relate sufficiently to allow 

them to be used as an additive scale. Specifically, excess wOl"king 

capital was negatively related to the other two variables. Therefore, 

in each case where slack was to be used as a variable, the three 

variables (working capital, inventol"Y and capacity) were substituted. 

Promotion and Marketing Expenses 

The PIMS database provides balance sheet data on the levels 

of media and related expenses and other marketing expenses, These 

values were summed to yield a total promotion expenditure. 

Cost of Goods Sold - COGS 
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In the PIMS database COGS is a specified value. This value was 

employed in the analysis. 

Estimates of Product Quality 

In estimating the impact of product quality on sales, one is 

faced with the problem that these data are not usually present in the 

balance sheet. As such, one can only make inferences as to relative 

product quality. The measure used in this research is based on an 

inference drawn from relative levels of research and development (R &: D) 

expenditures. These expenditures can be generally thought of as inter

nal funds designed to either develop new and better products or more 

efficient processes (e.g. Newman and Logan 1981). It is· only in iso

lated cases (e.g. Bell Labs) that R &: D expenditures support basic 
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research. One can make an argument, that the higher the percentage of R 

& D expenditures, the more concerned the firm is with product quality. 

The PIMS database includes data on levels of process R&D as separated 

from Product R&D. These two values were summed and the result used in 

the analysis as an estimate of product quality. 

Lagged Slack 

It bas been argued previously, that slack "bought" in the pre

sent period also protects results in future periods. Therefore, to test 

this argument, it is necessary to take the measures for slack defined 

above and lag them back one period. PIMS has a database of yearly 

information that allows ror the lagging of certain variables such as the 

ones used in defining slack. The appropriate lags were made and the 

resulting values were used when indicated. 

Non-Resource Buffers 

Pfeffer and Salancik (1978) argue that organizations manage 

environmental uncertainty and pressure with interconnections between and 

among other members of their environment. Given this view of buffering 

and the hypotheses about non-slack buffers, these interconnections were 

included in the model. The PIMS data set provides data on interconnec_ 

tions such as levels of sau integration, vendor integration and relative 

boundary spanning (e.g., marketing, customer service I etc.) activities. 

These scales are used as indicators of the level of interconnectedness 

with both other organizations (supply) and customers. It was assumed 

that a scale for non-slack buffers could be found that would have reaso

nable psychometric properties. This did not tUrn out to be the case. 
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Rather, three variables (i.e., percent purchases from 3 suppliers, 

revenues to 3 suppliers and level of alternative sources of' supply) were 

used separately as indicator's of the level of dependence on suppliers 

and hence of non-slack buffering. 

Internal Stability 

A number of ltems in tile PIMS set were theorized as potentially 

helpful as indicator's of internal stability. The first variable was a 

set of perceptual measures of internal change made up of items eva

luating the rate of new product introduction, the frequency of product 

changes. entry point (first firm entel"ing at maturity) into the industry 

and point in the organizational life cycle. The argument here was that 

the fewer internal changes. the more likely the firm is to be stable. 

It was also assumed that these items would work together as a reliable 

scale. This also did not turn out to be the case. Only the frequency 

of product changes variable seem to predict levels of slack and was 

therefore included in the analysis as a surrogate for internal stability. 

Organizational Size 

Scott (1981) suggests that research using size as a variable is 

difficult for the wide variety of operationalizations that have been 

used. Singh (1983) in addressing this problem, chose the three most 

common measures (i.e., sales, net assets and number of employees). 

Using the work of Eatwell (1971), he suggests that although the measures 

capture a somewhat different part of the size construct, they are highly 

correlated. Singh used the natural log of each variable so as to make 

the distributions more usable. To maintain some consistency in the line 



of slack research, the natural log of net assets was used. The other 

measures were either unavailable in the data set (number of employees) 

or were inappropriate (revenues - since the slack variables are all 

divided by revenues to account for size differences). 

Organizational Age 
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A common method of gauging organizational age is to use the year 

of first commercial sales. In the PIMS data set, the actual date is not 

available; rather a scale is used that gives starting date ranges, This 

variable. although not as accurate as the actual age, was used. 

Additional Covariates 

In addition to the major constructs, some additional covariates 

have been mentioned as possible influences on the equations of interest. 

The first of these - accounting method - did not prove meaningful, since 

all firms used LIFO. The second covariate - industry type, did prove to 

make a difference and analysis were made for different sub-sets using 

single digit SIC code as a gross division. In this research technology, 

type was defined in PIMS gross terms as the percentage of small batch, 

large batch or continuous, 

To determine the relationship that the SBU had to its parent 

corporation, a scale was constructed out of the PIMS items that address 

this issue. These items ask the respondent to gauge the degree to which 

such things as marketing programs, facilities, management I resources, 

etc. are shared by the SBU in question and others. Of this set of 

items, three were intercorrelated sufficiently to form a scale. These 

items were the level of shared customers, marketing programs and facili-
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ties (alpha = .64). The variables were added together and the sum used 

in the analysis of the slack equation. For the correlation matrix of 

these variables, please refer to Table 2. 

Analysis 

After the changes in definitions had been made. the next step 

was an analysis of the distr'ibutions of each variable for outliers and 

other deviations from normality. Table 3 details the descdptive sta

tistics for all variables. Since many of the tests to be used in this 

analysis require the normality assumption, each distribution must 

approximate normality or be transformed to approximate it. By reviewing 

the descl"iptive statistics and some scattergrams, it was decided that 

the distributions should be left in tact and any outlier effects handled 

by robust analytic techniques rather than by eliminating data points. 

Since the data set is a biased sample anyway I this is a further argument 

for not altering it. It should be noted that the PIMS database manual 

indicates that the data have been "cleaned" prior to being made 

available for analysis, so little additional transformation would be 

needed in any case. 

Once the distributions were reviewed, the next step was a corre

lation analysis to determine how the variables relate to each other. 

Table 4 is the correlation matrix for the primary variables (i.e. slack, 

envircnment, performance, etc.) while Appendix D shows the inter

correlation matrix for all variables. 

Once all of the preliminary reviews of the data set were made, 

the tests of the sales equation, the general model and the special cases 
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wel"e performed. To test the models, a set of PIMS observations were 

selected that met the following criteria: 

1) No missing data 
2) The SBU bad at least four years worth of observations 
3) The SBU bad real values for all variables 
4) The SBU had designated itself as a 3000 SIC series firm. 

The first criteria is one that is required by the analytic techniques. 

Missing data radically throw off any estimates generated by the sta-

tis tical packages, The second criteria was required because the estima-

tea of the environment were done using data lagged back four years. The 

third criteria was used to exclude data that have been included in the 

data set for simulations and do not represent actual operating results. 

The last criteria was employed only for the test of the general model 

and the special cases. Since the definitions of slack have a definite 

assembly manufacturing bias, the 3000 SIC code firms (assembly manufac-

turing) are the best test of the model. Analyses are presented in 

Chapter 5 for all firms. 

The general model, the sales equation and Hypotheses if3 through 

if8 were then tested using three different regression techniques. To 

test the Hypotheses #3 through 118 concerning the formation of slack, an 

equation was created from Figure 2. Each of the variables mentioned as 

having specific relationship with slack was included in the analysis. 

The special cases were tested with only the KRW analysis. Because of 

the limitations of the computer on which the AQD package is housed, the 

variables in both the special cases and the sales equation had to be 

converted to Z scores prior to the analysis. 
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The multiple analytic methods were used because a review of the 

distributions indicated the presence of a number of' outliers. This. 

coupled with the fact that the balance sheet/income statement data are 

disguised I might bias the results from an OLS analysis. To combat these 

problems, two "robust" regression techniques were selected. For a 

thorough discussion of' these techniques, please refer to Hogg (1979). 

The first technique is a weighted least squares method based on tbe 

Krasker-Welsch (1982) algorithm (hereafter KRW). In this method, each 

observation is weighted by predefined criteria so that extreme or 

discordant observations can not have excessive influence on the ultimate 

b values for each variable. The second analysis was a Least Absolute 

Residuals (LAR) test (e.g., Neter, Wasserman and Kutner 1985). In this 

procedure, rather than minimizing the squared error, the program finds a 

set of weights for the variables that will minimize the absolute resi

duals. Using a linear program, the package iterates until an optimal 

solution can be found. The advantage of an LAR approach 1s similar to 

using the median as a measure of central tendency as opposed to the 

mean. The mean of a sample is an accurate measure of central tendency 

only when the data are distributed normally. If that is not the case, 

then the median is a better" estimate. In an LAR technique, outliers do 

not have the overwhelming effect that they do in normal regression -

much in the way that median is less sensitive to extreme values than the 

mean. If the data are distributed normally, then both OL3 and LAR tech

niques will reach the same result. When outliers are present, the LAR 

technique will be les~ sensitive. However, the population estimation 

properties of the LAR technique have not been established: just as they 
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have not been clarified for the median. The LAR technique does a very 

good job of estimating weights for' the sample, but no inference to the 

population can be made. All three regression techniques were per-formed 

using programs available in the AQD (Analysis of Quantitative Data) 

package (Schlaif'fer 1981). The reliability analyses were done using the 

SPSS reliability program. 

Given that variations from a normal distribution were suspected 

(and confirmed using a kurtosis analysis of the variables), one can 

assume that the results from any measurement technique would have some 

eI'r'or inherent in them. Of the three techniques, the KRW method was the 

one whose results were most often confirmed at least by one of the 

others. Given this convergence of findings, it can be argued that the 

KRW technique did the "best" job of estimating the "true" parameters of 

the sample. All results are presented in Chapter 5, but the discussion 

centers on the KRW parameters. 



CHAPTER 5 

RESULTS 

This chapter presents the results from the tests of the various 

hypotheses. Also included in this section 1s a discussion of the 

distribution of each of the major variables and their respective inter

correlation matrices. 

Descriptive Statistics and Intercorrelation Matrices 

In this section of' the paper, a general description of the major 

variables 1s provided. Table 3 is the descriptive statistics of all the 

variables (in the original form - not in product terms). Table 4 

reports the correlation matrix of' the performance, slack and environmen

tal variables. The correlation matrix for all variables is found in 

Appendix 4. The first thing one notices when looking at the ["81a

tianships among slack, environment and performance 1s the relatively low 

magnitude of these zero order relationships. Even though these small 

relationships are significant as a result of the size of the data set, 

their size limits the predictive power that the model can have. The 

problems and implications of the low predictive power of the variable 

set are discussed in Chapter 6. 

In terms of zero order correlations, the slack variables and the 

lagged slack variables are (generally) negatively related to profits, as 

would be expected. Looking at the Average ROS variables alone, excess 

capacity is somewhat more strongly, negatively related to it while the 

67 
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relationships of the other slack variables are very close to zero. In 

terms of sales volume, tbe picture is mixed. Excess cash is negatively 

related to sales while excess capacity is positively cor·related. Excess 

inventory and sales have virtually a zero correlation. As one can see 

from Table 4, the lagged slack val"iables have even smaller cor-relations 

with the performance variables than do the current period slack 

variables. 

The simple correlations of the environmental pressure variable 

and performance are also quite low. The one exception is that environ

mental pressure is moderately (positively) related to sales volume. The 

other correlations are all positive, but close to O. 

The best information about these data come from the descriptive 

statistics provided in Table 3. One can see from the skewness and kur_ 

tosis statistics and the minimum/maximum values that the distributions 

of these variables do not aPP['oximate no['mality. In the majodty of 

cases, the standa['d deviation of the variable exceeds the mean - in some 

cases by a facto[' of 2-3. These statistics suggest that the distdbu

tions have ve['y long tails. These tails inc['ease the probability that 

outlie['s a['e p['esent in the data set. The ext['eme values demonst['ate 

the need for the multiple estimation measures employed in this study. 

The fi['ms in this data set can be desc['ibed by the ave['age 

levels of the vat'iables. They have, on ave['age, 7a slack with the 

majo['ity of this coming f['om excess capacity (51%). They a['e ope['ating 

on fai['ly thin cash flows; the~ have app['oximately 4% excess cash. This 

low level of excess cash indicates that these are barely above the stan

dard of current assets exceeding current liabilities. For all types of 
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slack, there are a large number of firms who have a deficit. Since it 

has been argued that slack is helpful to performance. these firms at'e 

most likely the ones with negative values for the performance variables. 

As has been stated previously, all data are from assembly manufacturing 

firms. The firms are generally large and older (first sales in the 

, 930s and 1940s). They are less likely to be dependent on specifiC 

suppliers and are only moderately independent of their central corporate 

offices. 

HypotheSis #1 - The Sales Equation 

In Hypothesis # 1, a variety of' predictions are made. The first 

of these concerns the interactive relationship between environment and 

slack while the second concerns the curvilinear relationship of the 

slack/environment interaction on sales. The predicted directions for 

the slack/environment terms were positive on the first order term (e.g. t 

inventory * environment) and negative on the second order term (e.g., 

inventory2 * environment). The theory also makes some additional predic

tions about the interaction of price, quality and promotion with the 

environment and the impact of these interactions on sales. The predic

tion for the price/environment interaction was a negative impact on 

sales while the prediction for the quality/environment and promotion 

environment terms was a positive effect on sales. 

The predicted curvilinear relationship was found between the 

capacity/environment terms and sales volume. This relationship indica

tes that excess capacity increasing with the environment adds sales up 

to an optimal point where further additions lower sales. In contrast, 
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the inventory/environment interactions, both terms were significant and 

negative. This result indicates that as inventories increase with 

environmental pressure, the firm is able to sell less, contrary to pre

diction. Of the working capital variables, only the second order term 

was Significant. Again, this indicates that as slack cash increases 

with environmental pressure, the firm's sales are decreasing. As for 

the interactions terms of price/environment, quality/environment and 

promotion/environment, the price term and the promotion term were signi

ficant and in the predicted direction. This suggests that even as price 

increases with the environment, it still is going to have the expected 

negative impact on sales. The promotion result suggests that as 

marketing expenses increase wi th the environment, sales increase (i. e. , 

possibly indicative of the ability to IIbuyn market share even in tur

bulent markets). The quality/environment term was significant, but was 

negativej the opposite direction of the prediction. This result also 

suggests that when quality expenses are incurred as the environment is 

increasing its pressure, the results are a decrease in sales. It is 

possible that if the market forces the firm to expend higher and higher 

amounts on research and development (the way in which quality was 

measured) I the firm may have less available for other sales related 

expenses. For the specific coefficients for each variable and their 

respective significance levels, please refer to Table 5. 

Hypothesis #2 - The General Hodel 

In tne general model, the prediction was made that tne ratio of 

sales and tne environment would have a curvilinear impact on perfor-
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mance, It was also predicted that an interaction of slack and sales 

would also have a curvilinear impact. Finally, it was argued that those 

items that had been predicted as increasing sales, (i.e., promotion and 

quality) would, as interaction terms with sales, increase performance 

and that each of the expense items in the equation (Slack, COGS, Quality 

and Promotion) would enter the performance equations negatively. 

When one looks at the results for the two versions of the depen

dent variable, very different pictures result. For the profit variable, 

the Sales/Environment quadratic comes out exactly the opposite of what 

was predicted. The first order term was negative and the second order 

term was positive; indicating that if environmental pressure increases 

while sales decrease, profits decrease. This result may come from the 

market putting pressure on the firm to cut costs to increase sales. In 

terms of' the Slack/Sales quadratics, the working capital (We) terms both 

have negative signs as opposed to the prediction (the first order term 

being positive and the second order term being negative). This suggests 

that lower excess cash levels allow the firm to increase sales and pro

fits by putting this resource to work elsewhere. The inventory (rNV) 

quadratic is not significant; suggesting inventory has no relationship 

to profits and only the squared term in the capacity (CAP) quadratic is 

significant. The squared capacity term is in the correct direction 

(negative) but the first order term is non-significant - indicating that 

excess capacity decreases profits. Of tile remaining terms in the 

general model, only the saleS/Quality interaction and the capacity 

variable ar'e Significant. These results indicate that quality expen-
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dltures coupled with increased sales add profits, while excess capacity 

is a cost that decreases profit. 

Looking at the equations for average return on sales (ROS) t a 

very different result is seen. Both terms of the sales/environment 

quadratic are significant and in the predicted direction (i.e., the fi!"st 

order term is positive and the second order is negative). One can argue 

from this result that decreases in market pressure add sales and this in 

turn adds pt'ofits up to an optimal. Of the terms in the we quadratic, 

the squared term is significant and negative indicating that excess cash 

and additional sales tend towards lower efficiencies. The INV quadratic 

terms are both significant and in the predicted directions. Inventory 

matched with increased sales does assist in increasing efficient perfor- _. 

mance up to an optimal. The CAP quadratic is not significant. One 

could argue that since capacity comes in "chunks II (Le., a new line, 

factory, etc.) and is the least discretionary of the slack types, it is 

least likely to be used to meet environmental challenges and, in turn, 

help with production efficiencies. In these data, the sales/marketing 

interaction is Significant, but is in the opposite direction of the pre

diction. This could indicate that even though marketing expenses may 

increase market share, they may do so at the cost of sales efficiencies. 

Of the cost terms, inventory, capacity and cost of goods sold are signi

ficant and in the correct direction, while working capital is not signi

ficant. This result confirms that non-cash slack is indeed a cost to 

the firm. One explanation for working capital not entering the equation 

comes from the calculation for ROS. Normally working capital is listed 

as an asset, but is not used in determining the costs of sales or the 
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attendant revenues (the information necessary for the ROS calculation). 

Since it is not included in the calculation, it is logical that it would 

not have any relationship to ROS. The marketing expense variable is 

significant but enters the equation positively. This result probably 

comes from the curvilinear relationship that a variety of researchers 

have found between marketing expense and organizational outcomes. The 

specific coefficients for each equation can be found 1n Table 6. 

Tests of the Other Hypotheses 

The next portion of the research concerned itself with the pre

dictors of slack and an additional predictor of performance. Each pre

dictor is addressed separately. 

Hypothesis #3 Slack and Non-Slack Buffers 

Hypothesis #3 concerns the tradeoff's between slack and non-slack 

buffers. An attempt was made to develop a scale for non-buffers. The 

properties of the variables were such that a single additive scale could 

not be prepared. The degree of non-slack buffering was then narrowly 

defined in terms as dependence on suppliers. Three variables (percent 

of purchases from three suppliers, percent of firm revenue to three 

suppliers and number of' alternate suppliers) were entered as multiple 

measures of this buffering construct. To test this and the remaining 

hypotheses, an equation was created using each of the variables that 

were to predict slack. The equation was then evaluated using the three 

analytic techniques described previously. The results of those analyses 

are presented in Table 1. In terms of the buffering hypotheses, the 

variables were found to have no effect on working capital. The percent 
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of purchases from three suppliers and the level of alternate sources. 

were both significant and in the correct direction in the excess inven_ 

tory equation. These results suggest that firms may be decreasing 

supplier dependence by holding inventory. The percent of purchases 

variable was significant in the excess capacity equation but had the 

opposite sign from the prediction. Here one could argue that some firms 

may be making tr'adeof'fs between types of slack. If' the firm has high 

levels of excess capacity, it may not be able to hold inventory and 

hence becomes d-olpendent on key suppliers. 

Hypothesis #4 - Lagged Slack 

This hypothesis concerned the relationship of slack purchased in 

T, and its effect on performance in T. Including the values for lagged 

working capital, inventory and capacity in the general performance model 

resulted in no significant effect of any of' the variables except for one 

case. Lagged working capital had a marginally negative impact on profit 

(p = .08), suggesting that slack cash may not have an effect different 

from current period excess cash. These resources may be better used for 

current activities than for buffering. When lagged slack is included in 

the model in the same form as slack (1.e, the interactions with sales) 

and the current period slack variables are deleted, there are no 

effects. When both lagged and current period slack variables are 

included, no significant effects are found of the lagged variables. 

A second analysis was done on the effects of lagged slack on 

current period slack. As would be expected, slack in T is positively 

related to slack in L1 except for the case of excess capacity. In this 
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case, the coefficients were in the correct direction but wer'e not signi

ficant. This variation may stem from the problems in measuring excess 

capacity. There were some interesting relationships among the slack 

types. Lagged inventory had a negative impact on excess working capi

tal; again suggesting that firms are making tradeoff's among slack types. 

Further, lagged inventory had a positive effect on excess capacity. 

These two forms of' slack are also positively correlated when current 

period variables are reviewed. One can get the impression that there 

might be systematic differences in the way firms keep their excess as to 

the amount of liquidity. An environment of high instability might call 

for higher liquidity that a more stable one. 

Hypothesis #5 - Internal Stability 

As with the organizational buffers variables, the internal sta

bili ty variables would not make a psychometrically proper scale. Of all 

of these variables (see definitions) only one had a non-trivial rela

tionship with the slack variables. This was the frequency of product 

changes. When entered into the slack equations, the variable proved 

non-significant in both the working capital and the inventory analyses. 

The variable was significant and negative in the capacity equation - the 

opposite of the prediction. This opposite reaction might indicate that 

the resources Cyert and March (1963) suggest to keep the coalition 

together, are different from the ones that keep production going. If 

the firm was faced with rapid product changes, it would not keep slack 

in non-changeable excess capacity but conceivably in more liquid 

resources. 
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Hypothesis #6 - Organizational Size 

In the cases of working capital and inventory, size was positi

vely related to these variables and highly significant. In the excess 

capacity equation, size was negative and significant. Here one could 

imagine that as firms grow larger, contl"ol systems grow acco['dingly. 

These contl"ol systems preclude managers from "feathering their own 

nests" with obvious slack like lines. plants or equipment. Managers are 

more likely to hold slack in less obvious I more liquid resources such as 

inventory and working capital. 

Hypothesis #7 - Organizational Age 

The last hypothesis concerned the relationship of age and slack. -

In the excess working capital equation, the hypothesis was confirmed -

age was positively related to slack suggesting time does allow the accu

mulation of cash. There were no signifioant relationships between age 

and excess inventory or capacity. One should note that age and size are 

not highly collinear in this database (as was predicted) so the likeli

hood of the results similar to those of the size variables were not 

likely. 

Additional Covariates 

Some additional relationships between other constructs and the 

dependent variables have been mentioned previously. One of these 

covariates was for industry type. Table 8 details the test the general 

model for continuous process firms and services. These types were the 

only firms that had sufficient cases in the database (271 and 228 cases 
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respectively) to warrant analYsis. It shoul.d be noted that the classi

fication was made using single digit SIC oode. When looking at the pro

oess industries, slack is olearly seen a8 neoessarily minimized. 

Looking at the various types of slack, we see different ourves than with 

the manufaoturing firms, but all are generally negative in predioting 

proflt. In predioting ROS, no effect of the slack variables are seen. 

In looking at serviae firms, the same general pattern is seen. These 

results suggest that process firms and sales firms bold Black dif

ferently as a function of their technology. In prooess firms, any level 

of produotion tbat dips below normal operating capaoity will reduoe both 

effioiency and effectiveness. In servioe inventory, slaak is held in 

laborj something that is really not addressed in this research. 

It has been argued that aacounting methods would make a dif

ference in these equations. This could not be used as a covariate 

because all of the firms in the sample used LIFO. 

An argument has also been made that the degree to which a firm 

is linked to its central corporate office would predict the level of 

slaok. A Boale from the PIMS base for this oonstruct was developed 

using a perception of shared customers, marketing programs and faoili

ties (alpha = .64). These variables were added into a scale and this 

subsequent value was uaed in the slack equations. The variable had no 

signifioant effeot on either the working capital or inventory equations, 

but did enter the excess capacity equation negatively. This result would 

suggest that faoilities, equipment and plants are being seen as resour

ces for tbe company and not just the SBU, while tbe more liquid resour

ces are being left alone. 
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The last covariate to be examined was technology type. Although 

no specific predictions were made, it was assumed that firms with dif_ 

fer-ent types of technology would hold slack in different areas. In 

determining technology type, each firm in the PIMS database is asked to 

descl"ihe its production in terms of percentages of small batch, assembly 

11ne and continuous processing. These percentages were then correlated 

wi th levels of the three kinds of slack. In general there were very 

small relationships among these variables (p < .06). Two cases, 

however, are worth mentioning. There is a moderate relationship between 

the level of excess working capital and both small batch (r = • 16) and 

assembly line (r = -.16) technologies. Since these two technology types 

are quite highly intercorrelated, (r = - .19), this symmetrical rela

tionship is not surprising. It would suggest that since the small batch 

firm is in a much more unstable market, it must retain a great deal of 

discretion over resources. The assembly line firm can do a much better 

job of predicting demand and hence has less of a need for high 

liquidity. For the complete correlation matrix of these variables, 

please refer to Table 9. 

The last analysis was of the four special cases of the general 

modeL Since the analYSis on average return on sales was so near the 

prediction, the special cases were tested using that as the dependent. 

No conclusive results were gained. Of the four models, #1 had the most 

Significant coefficients. However, of the 9 significant coefficients, 

only 2 (the sales/environment quadratic) were in the predicted direc

tion. The majority of the other coefficients were not significant and 

the few that were, came in the opposite direction from the prediction. 

Please refer to Table 10 for the specific results of the tests. 



CHAPTER 6 

DISCUSSION AND CONCLUSIONS 

Inherent in the research presented in this paper are both 

theoretical and applied questions. The primary theoretical questions 

involve the nature of slack and its relationships to performance and to 

the environment. Competing theories have been presented concerning 

these theoretical relationships. Regardless of w-hieh theory is correct, 

the role that slack plays in predicting profits and other performance 

variables is also of great interest to managers. This chapter addresses _. 

both the theoretical and applied questions as well as some directions 

for future research. 

The Nature of Slack 

The basic question on which this research was predicated was -

what is the nature of organizational slack and how does the firm use 

this resource? The simplest and yet most important finding in this 

research is that slack is not a unidimensional concept. The three forms 

of slack resources studied in this research (Le., excess working capi

tal, inventory and capacity) are not positively intercorrelated. 

Therefore, one can now no longer talk about slack as a generic but 

rather must discuss it in one of its specific forms. Specifically. 

excess working capital was shown to be negatively related to the other 

two forms (inventory and capacity). This finding suggests that manage-
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ment is making some decisions as to which forms of slack are useful 

under what circumstances. 
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Further evidence of these tradeoffs is found in data that indi

cate that although the simple correlation between excess inventory and 

excess capacity is positive, it is quite small. This low correlation 

suggests a very limited relationship between these two forms of slack. 

It is interesting to note that the relationship becomes much stronger 

when looked at over time. Lagged slack inventory has a strong positive 

impact on excess capacity. This result sugge13ts that management may be 

making these decisions about slack over longer time horizons. 

One decision that appears to help determine the type of slack 

employed is the choice of technology. In small batch firms, a great 

deal of flexibility is required, so the most discretionary type of slack 

(i.e., excess capital) is more commonly found. In more determinate 

facilities (Le., assembly line firms), where demand and supply are more 

predictable, excess working capital is less necessary. 

The dynamic impact (Le., the effect over time) of slack resour

ces was also investigated in this research. Lagged slack variables were 

entered into the profit/ROS equations in place of and in addition to 

current period slack. When the variables were entered into these 

equations, virtually no effect was found. 

There are two possible reasons for lagged slack having so little 

effect on profits/ROS. The first of these explanations is that slack 

resources may be helpful on a short term basis only. In this case, 

yearly data would not be sensitive enough to detect any pattern of 
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impact. It is possible that quarterly 01" monthly data might be a more 

appropriate time line. 

A second reason for the lack of an effect might be that the 

firms studied are using other methods to protect themselves over time. 

Slack resources may address market conditions that are relatively tr'an

sitory. More chronic (long term) environmental problems may need to be 

addresses by other mechanisms. 

Some of the antecedents of organizational slack were also 

investigated. Included in the analysis were organizational age and 

size, connection to a central corporate office, non-slack buffers and 

industry type. Each form of slack was investigated separately and dif

ferent equations resulted. The largest effect of all the variables 

seemed to come from organizational size. As predicted, larger organiz

tions had more excess working capital and inventory. However, they also 

had less excess capacity. A number of theories could explain this 

difference. First, larger firms wish to remain flexible and keep their 

excess resources in more discretionary ways. Secondly, they may have 

grown partially as a result of finding more efficient ways to use capa

city; the most expensive form of slack. They may be more able to manage 

product mix (e.g., Galbraith 1969), so that plants and equipment are 

more efficiently used. 

Another way that the effect of size may be viewed comes from the 

way that management may use slack (e.g., Cyert and March 1963). Slack 

resources can be used by managers to protect themselves from internal 

vagaries and production pressures. Both working capital and inventory 

are discretionary and their levels can be adjusted rapidly. Plant and 
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equipment ar-e added and deleted at a much slower pace. As c!"ganizations 

grow, their control systems must also enlarge. If' management wants to 

protect itself and yet not do so in an obvious way, it needs a gr'eat 

deal of flexibility in that protection. Excess capacity is very obvious 

and can be detected easily by control systems. Working capital and 

inventory are easily hidden or dumped. Therefore, in large organiza

tions with extensive control systems, if managers wish to shield them

selves, they must use relatively untraceable slack. This means they 

cannot use excess capacity and would account for the t>elationship 

between size and excess capacity. 

Given the correlation between size and age (e.g. I Freeman, 

Carroll and Hannan 1983) that has been found in the literature, one 

would expect a similar pattern of relationships between organizational 

age and slack as was found with size and slack. With one exception, 

this did not occur. The exception was that organizational age did, as 

predicted, have a positive effect on excess working capital. Since 

older firms have had more opportunity to amass slack, it is reasonable 

that they would. There were, however, no significant relationships bet

ween organizational age and either excess inventory or capacity. The 

most likely explanation for this lack of relationship is a measurement 

problem. In the PIMS database, organizational age is measured by a 

categorical variable of age ranges. Converting a continuous variable 

like age into a categorical variable decreases the amount of information 

with which the regression relationships can be investigated. Some sup

port of this argument can be found 1n the fact that in the PIMS data

base, age and size are not strongly related (p = -.03). Given that 
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previous r'esearch indicates that this relationship should be positive 

and quite strong, it is not hard to understand that the variables do not 

yield similar regression weights. 

The next predictor of slack that was investigated was the degree 

of connection that a given SBU had with its central corporate structure. 

It was argued that the closer tied an SBU was to corporate I the less 

likely it was to have slack. This prediction was proved out in tne case 

of excess capacity I but not with the other two forms. There are two 

possible explanations for this result. First I when capacity (in the 

form of plant and equipment) is idle, it is quite noticeable. When 

either excess cash or inventory is present, it is less noticeable and 

more easily hidden in financial reports. Therefore, if corporate 

control systems see idle capacity, they are more likely to use it for 

purposes other than those of' the capacity's "home" SBU. The closer the 

firm is tied to corporate, the more likely that corporate control 

systems will discover idle capaCity and use it elsewhel"e. 

Secondly, inherent in the concept of a strategiC business unit 

(the PIMS unit of analysis) is the idea of cost centers. This 

accounting practice groups product costs in a way that is meaningf'ul to 

management. While capacity can be borrowed by another SBU, accounting 

practice would dictate that if other assets (especially inventory) are 

shared or transferred, their cost would be born by the cost center using 

the asset. Since the non-capacity assets in question in this research 

are generally targeted for production. it is unlikely that corporate 

would allocate them away from the SBU and yet still charge them to the 

original unit. Although this type of allocation might be tolerated (or 
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even encouraged) with plant and equipment, doing it with the more 

"perlshable ll resources of working capital and inventory would undermine 

the independence inherent in the SBU concept. Therefore, it is unlikely 

that corporate would impact the level of this variable. 

Previously, it was argued that firms would make tradeoffs 

between slack resources and non-slack buffers. As described in the 

methods chapter, some measurement problems prevented a thorough testing 

of this idea. The one area of results from the slack/buffer rela

tionships that does help us understand the nature of slack 1s the 

observed relationship between excess inventory and dependence on 

suppliers. With two of the variables that measured sau dependence on 

suppliers (purchase concentration and number of alternate suppliers)! 

the data indicate that the SBUs are using slack to reduce dependencies. 

The firms that have more suppliers and/or make purchases from a variety 

of suppliers are less dependent than other firms (e.g., Pfeffer and 

Salancik 1978). These data indicate that these firms are also less 

likely to hold excess inventory. Since the firm that is less dependent 

on its suppliers has a lower need to protect itself, it has less of a 

reason to keep slack. 

Slack and Its Impact on Performance 

The relationship of slack to performance appears to be predi

cated on the objective that management has. If managements' desire is 

to maximize profits at a given point in time, then the idea 1s clearly 

to minimize costs. These results are supported by the general model 

equations using profit as the dependent variable. In this drive towards 
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cost cutting, slack resources are cut to the bone and short term pro

fits can be realized. The general model equation using Return on Sales, 

shows a different view. Although slack can be minimized for a given 

year, this may hurt longer run performance. At least in the case of 

slack inventory, average return on sales is inCl"'eased when excess inven

tory is optimized. However, even with the return on sales variable, the 

data still indicate that excess working capital and capacity should be 

minimized, The exact process by which the optimization impact occurs is 

unclear, since a one year lag of' each of the slack variables generated 

little impact on either performance variable. The lag necessary for 

detecting the impact may be shorter as has been discussed earlier. 

The results on return on sales for the inventory variables have 

implications for the proponents of the "Japanese" management approach 

(i.e., Just in Time - JIT). The JIT approach advocates that inventory 

be minimized and that discretion be stored in excess capacity. The 

inventory results in this research indicate that for at least these 

firms, this model does not fit. For this data set, excess capaCity is 

to be minimized and inventory optimized. There are a number of possible 

causes for this result. First, there is no way to tell what percentage 

of these firms have adopted JIT. It is possible that if these practices 

were adopted, they could increase performance even more. 

What is a more likely cause, is the hea"~' level of capitalization 

that these firms seem to have. Looking at the descriptive statistics, 

(Table 3) these firms have, on average, 5"; excess capacity. The cost 

of this level of idle capacity should be enormous. Therefore, to stay 

in business, these firms must drive their level down as low as possible. 
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However I this may be difficult because the firms that make up the data 

set are from the older, more capital intensive industries. Even though 

this level of excess capacity' could give the firm a great deal of 

discretion, it is mOr'e likely that most of this excess is in relatively 

fixed use equipment. Therefore, since the capacity is not very discre

tionary and the firms need to protect themselves, they turn to inven

tory as a resource to maximize. Excess inventory is (on average) equal 

to 17% of revenues. At this level, the firm is much more likely to be 

able to hit the point where the cost of holding these resources equals 

its value in protection. 

This research has provided data to help settle the debate 

between the operations and the behavioral perspectives on slack. It is 

clear from the data that slack is a cost to the firm as the operations 

perspective would argue. However, there is some limited support for the 

idea that there is an optimal amount of slack that increases perfor

mance. Specifically, the research showed that an optimal amount of 

excess capacity (in an interaction with the environment) increases sales 

and further, that there is an optimal level of the interaction of sales 

and inventory that increases efficient performance. Although the sup

port of the theory is not perfect. this research does confirm the idea 

that inventory must be optimized - not minimized. 

Slack and the Environment 

A major premise on which this research was predicated was the 

notion that slack and the environment interact and, in turn, have a cur

vilinear impact on sales. This idea was proposed as an alternative to 
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the mar'e traditional model that slack is a function of the environment 

and peI"foromance is a function of slack. Although neither model was sup

pOr'ted perfectly, the interaction approach received more confirmation. 

Slack/environment interaction terms were highly significant in five out 

of six cases in the sales equation. It was predicted that each slack 

variable/environment interaction term would enter the sales equation as 

a quadratic (positive first order term with a negative second order 

term). This result occurred with the capacity/environment interaction. 

The other interactions entered the equation with both terms being nega

tive (inventory/environment) or the first order term being non

significant and the second order being negative (working 

capital/environment) • 

The investigation of the functional model occurred with the test 

of the special cases. The IIbehavioral linear model" (slack is optimized 

and is a linear function of the environment) had the most terms testing 

as significant. It also had all the terms relevant to slack testing as 

significant, but only one was in a predicted direction (the environment 

main effect was negative as was each of the slack main effects). The 

interaction terms in this special case equation were signed in the oppo

site direction of the prediction, Given that the interaction model 

results are closer to predictions, it can be argued that this model 

better fits the data. Limited support is given to the theory that slack 

variables interact with the environment to impact on sales. 

Application of the Model to Managers 

In looking at the results of this research, the primary contri

butions come from the confirmation of the theory. Unfortunately, the 
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predictive power of the general model is quite low. This could have two 

implications for management. First, it could tell management that 

although slack variables need to be optimized, they account for such a 

small percentage of the variance in sales or profits that only a small 

amount of time should be spent on them. Management can better direct 

its resources to other vadables such as market share, that have a more 

profound impact on performance. 

There is an alternative view that can be taken. If one accepts 

the structural inertia arguments of the population ecologists, manP':ge

ment has relatively few methods with which to impact organizational per

formance. Environmental and market issues are much more likely to alter 

the level and type of outcomes of any strategic decision. In this argu- -

ment, the error terms found in these equations are not simply inflated 

with measurement error, but rather are indicative of primarily 

stochastic processes, Since this research has indicated that management 

of slack resources does have a positive impact on performance, and it is 

a strategic choice management can make, management should, therefore, 

make what impact it can. 

Each of the above alternative arguments presented above are pre

dicated on knowing (or at least being able to estimate) the level of 

measurement error inherent in this research. As mentioned previously, 

the Krasker Welsch algorithm does not generate an "r-squared" as such, 

so the measurement of error in the equations is somewhat less direct. 

Rather it snows a residual standard deviation. However, the coef

ficients from the significant equation can be used to generate an esti

mated Y value. This, in turn, can be correlated with the observed Y as 
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a surrogate for the traditional nr_squared." These correlations ran 

between .06 and .1; (dependent on the equation) indicating a very large 

error term. 

A number of issues can be examined to shed some light on the 

problem. The first is the dependence the general model has on the rela

tionship between price and sales volume. Since this relationship 

underlies the entire model, if it is not large, the model cannot do a 

good job of predicting. In traditional economic theory, the downward 

sloping demand curve is held as a basic truism (e.g., Samuelson 1980). 

As such, the relationship should be negative and linear (or possibly 

curvilinear but in all cases negative). In the data set examined for 

this project, the negative relationship is present but is trivial 

(I" = -.04). 

Samuelson (1980) and others argue that the monotonic (negative) 

demand curve is predicated on a number of factors. First, the curve is 

usually prepared from a single product against price. In this data set, 

firms have been analyzed by industry (Le., single digit SIC code). By 

definition, each industry group covers a myriad of products. Even when 

finer distinctions are made (2 digit SIC code), the magnitude of the 

correlation increases only slightly. Secondly, the creation of the 

curve is based on knowing what the entire quantity supplied is. If one 

only has part of the market present, then the curve calculated for that 

segment will not reflect the entire "true" curve. As mentioned pre

viously, the PIMS database is a set of self-selected firms that repre_ 

sent various markets. Since the firms are not randomly selected, they 

can not be assumed as representing the entire market. Finally, 
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Houthakker and Taylor (1966) present data that suggest a wide variety of 

elasticities for demand curves across product lines. In their estimates 

of demand t there are a number of products for which current price does 

not even enter the estimate of the quantity demanded. Often price 

surrogates such as change in price or variance from industry norm have 

much more powerful effects. 

A second set of error sources may stem from the way the data set 

is structured. The first problem is the way price and sales volume had 

to be estimated. Price was estimated fr'om a value that was the mid

point of' a categorical variable based on price ranges. The respondent 

indicated with this variable the end-user's (of' the S8U's products) 

average price per transaction. Although the number of transactions and 

total sales volume are positively correlated, it is not a perfect rela

ticnship. Therefore, as an estimate of price, this definition has a 

level of error. Secondly, the price estimate is divided into revenues 

to estimate sales volume. All of the balance sheet and income statement 

data in the database have been disguised with a multiplier factor. This 

is done to protect the pl"oprietary nature of the non-public information 

(e.g., assumptions, strengths, weaknesses, etc.). The same multiplier 

is used for all the financial data. However, the price variable men

tioned above is done in "real" dollars. Therefore, "real" price estima

tes have been used as divisor into disguised total revenue figures to 

estimate sales. This difference in the accuracy of the variables is 

another source of' error. 

The final source of error is in the choice of the end-user's 

transaction price estimates as opposed to immediate customer transaction 
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estimates. End-user-s were chosen since they are more likely to buy one 

item at a time and hence be more reflective of actual sales volume. 

However, a number of products are used in sets (i.e. I computer chips, 

gaskets, fasteners, etc.} even by end-users so that the estimate of 

price has this as an additional source of error. 

Considering the many sources of error just discussed I the fact 

that the model is still confirmed is quite extraordinary. One can argue 

that this degree of confirmation 1s evidence of an extremely t'obust 

theory. It would be extremely interesting to see what the theory could 

be if even the measurement sources of errol" were eliminated. The pre

sence of measu['ement error does, in some ways, detract from the impact 

of the results. One can argue that in the face of these potential sour- _ 

ces of error, the fact that the theory still stands up to some robust 

testing, speaks very well of it. 

Directions for Future Research 

The research outlined in this paper suggests that slack is not a 

unidimensional concept and that tradeoffs are being made by management 

as to what type of slack is being used when. What is not clear from 

this research or from the literature, is the causes of these tradeoffs, 

the conditions under which they are made, etc. In future research, 

these que<ltions and others can be explored. 

First, it is not clear how management makes its decisions on how 

to use what kind of slack. It could be a market decision. Management 

makes some assessment of market conditions, defines the type and level 

of discretion that it needs and put slack into the system accordingly. 
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Sinoe little strategic choice is done in a manner as rational as the one 

just desoribed, some other ideas should be explored. Aldrich (1919) and 

others have suggested that environmental information 1s often a function 

of who is collecting it (e.g., top management versus boundary spanners). 

To investigate management's use of slack to respond to market issues, it 

first must be determined who is collecting the information I what infor

mation 1s being evaluated, and who is making the decisions about slack. 

There is an alternative argument that has appeared in the 

literature (e.g., Slngh 1983) that suggests that the choice of alack is 

not a strategic market decision but rather a psychological one. One 

approaoh haa argued that slack may be a function of management's collec

tive risk attitude. The more risk averse that management is, the more 

likely it is to use slack to buffer itself. Managers that want to play 

"close to the edge" are more likely to be as lean as possible. By 

looking at the relationship of risk attitude and organizational slack, 

this hypothesis could be tested. 

Another view of this propensity to use slack may come from tbe 

manufacturing policy of the firm. There is some evidence (e.g., Chase 

and Aquilano 1985) that manufacturing polioy differs from firm to firm -

even within the same industry. In the popular literature (e.g., ~, 

Business Week, Wall Street Journal), there has been a considerable 

amount of writing done on the impaot of short and loog term "thinking" 

on the part of management aod its impaot on organizational performanoe. 

"Short term thinking" ooncentrates on more immediate indicators of per

formance such as stock prioe" Price/Earniogs ratio, etc. 

Organizational activities are skewed to improve in these areas rather 
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than longer term items such as employee development, recapitalization, 

research and development, etc. If corporate policy is oriented towards 

these shorte!" term results, slack would (as any other cost) be mini

mized. Given these differing perspectives inherent in manufacturing 

policy I differential predictions about the probabilities of keeping 

slack be made. 

There were a number of questions asked in this research that 

could not be answered - primarily due to measure problems. Further work 

1s also needed in these areas. Most critical of these is in terms of 

the tradeoffs between buffering systems and slack resources. There was 

limited evidence in this research that management not only makes trade

efrs between types of slack but also between slack and other types of 

buffers. The same questions about the choice process in slack applies 

with buffering systems. In some ways, buffering systems are cheaper. 

It costs less to have alternative sources of supply than to hold inven

tory. However, even with alternative sources, lead times and customer 

demand may be such that even multiple suppliers won't help. In very 

basic terms, it is not clear if these or other slack decisions are being 

made in anything but a programmed/heuristic way. Field survey research 

is most likely to begin to answer these basic questions. 

Another extremely interesting source for additional research is 

in the advent of new production control systems and technologies. As 

mentioned previously, the newer "Japanese" management systems downplay 

the usefulness of inventory and rely more on discretionary capacity. 

One immediate question is - will this reduce the absolute level of slack 

or just change its location? If management can do a betel" job of 
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managing its supplies and its outputs, will slack still be a necessaI"Y 

buffer? Are these new technologies more likely to increase the level of 

non-slack buffering systems that may be somewhat less reliable but 

clearly cheapeI"? As manufacturing changes, these questions will need to 

be answered. 

A final source of questions about slack come from other 

industries outside manufacturing. The data in this research suggest 

that service and process industries do not use slack the same way one 

finds in manufacturing. Since this Is the case, one questions how (if) 

they do use slack. Firms in these other industries are subject to 

market pressures just as are manufacturing firms. Are they using buf

fering systems or simply other kinds of slack? There is some evidence 

that service firms use labor capacity as their buffer (e.g., Chase and 

Aquilano 1985). For process industries, slack may not fill as important 

a role. Buffering systems such as long term contt"acts, futures and ver

tical integration seem to be very common (e.g., Pfeffer and ~'llancik 

1978) in refining and food processing. Since this research was not able 

to answer these questions, another data set may be indicated. 

In clOSing, the research presented in this paper has helped 

settle some arguments about the nature of slack, its relationship to 

performance, and its relationship to the environment. Slack can no 

longer be talked about as a unidimensional construct. There are dif

ferent forms of slack that perform different tasks. In terms of the 

relationship of slack to performance, it is clearly a cost as the opera

tions perspective has argued. However, there is ample evidence that 

slack plays a positive role; both in incr-easing sales and in increasing 
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performance. Since slack is used in some r'elationship to environmental 

pressure, it is helpful to understand the form that relationship takes. 

This research lends support to the idea that slack interacts with the 

environment to impact performance. The more traditional view is that 

slack as a function of' the environment was not supported. Although the 

research presented in this paper bas a number of potential sources of 

measurement error, the fact that the theories were supported speaks well 

of the r'obustness of the model. Not surprisingly, the research 

generated more questions than it answered. Even with the additional 

questions, a base of empirical concerning the nature of slack and its 

pr-edictors has been created. Now a body of literature can be further 

developed to help clarify the I"ole of this unique set of organizational 

variables. 
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TABLE 1 

CORRELATION MATRICES FOR tHE ENVIRONMENT SCALES 

THE DYNAMISM DIMENSION SCALE 

SDMATER SDPRICE SDWAGE 

SDHATER 1.00 

SDPRICE .57 1.00 

SDWAGE .22 .23 1.00 

THE MUNIFICENCE DIMENSION SCALE 

VI # END USERS 
V2 # IMM CUST 
V3 END USER CONe 
Vll GROSS MARGINS 
V23 IIHCUS-SO SLS 

VI V2 V3 Vll V23 

VI 1.00 

V2 .53 1.00 

V3 .41 .04 1.00 

vll .58 .20 .37 1.00 

V23 .29 .43 .17 .03 1.00 

TABLE 2 

CORRELAtION MATRIX FOR THE INTERNAL CONNECTIONS SCALE 

FACILITY CUSTOMER MKTlNGO 

FACILITY 1.00 

CUSTOMER .26 1.00 

MKIINGO .37 .49 1.00 
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TABLE 3 

DESCRIPTIVE STATISTICS OF ALL INDIVIDUAL VARIABLES 

.ARIABLIt HIM HAl< IIEAII •• " .. lUll 

PE.ltrORMAHCE VdUlLES 

1 PlOllr -6196.67 16462.00 62.88 1117.06 6.49 90.49 
2 AVERAGE lOS -25.00 35.00 9.96 10.84 -0.18 0.4S 
3 SALES VOLUHB 0.00 259.58 4.47 15.57 9.77 133.06 

SLACK VARIABLBS 

4 CASIl -88.34 49.95 4.52 9.29 -2.!0 18.55 
5 IIfVBBTO&Y -2299.95 221.47 16.90 96.84 -22.44 534.28 
6 CAPACITY -55.98 901.67 51.70 66.97 4.6' 44.33 
1 LlGSLl CASH -8S.35 80.16 4.07 10.48 -1.44 19.45 
8 LlGSU llY -2299.95 118.70 15.47 95.71 -13.19 558.68 
9 UGSLI. CAP -54.95 1349.28 51.l2 92.57 8.71 103.80 

BltVllOlOWIt YAllL\BLBS 

10 DYIWIlSDl 2.97 69.86 21.41 8.89 0.80 1.23 
11 NUIIIFlCERCE 6.28 5087.00 335.58 864.69 4.75 22.62 
12 !NVIIOIIIIBItT 94.80 210781.20 6471.30 16765.40 6.11 49.45 

cosr VAlwtES 

13 TOtAL MKTG UP 0.00 24658.00 850.02 1891.26 7.39 75.35 
14 QUALITY BXP 0.00 5997.00 227.19 582.07 5.66 38.80 
15 COGS 2.00 242371.00 6744.00 14723.70 9.35 125.13 

PBBDICtoRS OF SL\CX 

16 :orr .. COllECt 3.00 10.00 5.84 2.31 0.20 -1.30 
17 oaGIIIlZU'IOHAL AGE 0.00 7.00 2.02 1.86 0.78 ..f).53 
18 nul. FJ.DM 3 BlIP 5.00 100.00 39.83 25.19 0.66 -0.61 
19 lev 'to 3 SUI' 1.00 30.00 4.94 6.50 2.38 5.5ft 
20 ALI 801JaCIS IOPP'Lt 0.00 2.00 1.19 0.66 "".24 -0.78 
21 lDQ UOD CIGC 1.00 ft.oo 3.75 0.56 -2.80 9.01 
22 LOG ABSZIS (SIZI) 0.00 11.42 '.46 1.68 ..f).75 1.33 



TABLE 4 

CORRELATION MATRIX - PERFORMANCE, ENVIRONMENT AND SLACK VARIABLES 

1 I'llOFI't 
2 A'lUAGB 101 
3 SALES VOLUHI. 
4 CASH 
5INVElfl'O&Y 
6 CAPACITY 
7 LAGSLX CASi 
8 LlGSU; IHVlHtolY 
9 IACSU CAiACITY 

10 DYNAilISDI VALUE 
11 KUlirlCENCI VALUB 
12 BH\'IIOIIHEIITAl. PRESSURE 

1 
1 1.00 , .17 1.00 
3 ... .ll 1.00 • -.02 .0' -.07 
> .00 .00 .01 

• -.06 -.23 .0> 
7 .00 .03 .0> 
8 .01 .00 .01 

• -.02 .01 -.OS 
10 .0' -.03 .03 
II .02 .03 .14 
12 .0' .02 .14 

10 II 12 
10 1.00 
II -.09 1.00 
l2 .08 ... 1.00 

1.00 
-.25 1.00 
-.OS .03 1.00 

.23 -.06 .0> 1.00 
-.14 -.00 .03 -.24 1.00 
-.02 .01 .03 -.01 .02 1.00 

.01 -.05 .14 .02 -.03 .ll 

.02 .03 -.01 .01 .02 -.02 

.04 .03 .03 .0' .01 .01 
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Method 

OLS 

KRW 

LAR 

PRICE*ENV WC*ENV 

NS 

-.21 

(.OOS) 

-.02 

-.04 

(.04) 

-.02 

(.01) 

-.02 

p < .1 
P < .05 
P < .01 
P < .001 

WC2*ENV 

NS 

-.07 

(.01) 

-.01 

( ) = Standard Error 

TABLE 5 

RESULTS OF THE SALES EQUATIONS 
REGRESSION WEIGHTS FOR ASSEMBLY 

MANUFACTURING FIRMS 

INV*ENV INV2'*ENV CAP*ENV CAP2 *ENV QA*ENV MKTG'*E.NV 

-.11 NS .31 -.28 -.16 .40 

(.06) (.2) (.18) (.06) (.06) 

NS -.24 .04 -.21 -.46 .68 

(.01) (.03) (.03) (.01) (.01) 

.04 -.21 .01 -.02 -.28 .44 
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TABLE 6 

REGRESSION WEIGHTS FOR THE 
TEST OF THE GENERAL MODEL 

IN ASSEMBLY MANUFACTURING FIRMS 

DEPENDENT VARI.\8L.ES: PROFIT AVERAGE ROS 

OLS n. LAR OLS KRK 

Theoretical 
Variables 

Environment 
Sales E .. N' -19860 .7497 420.8 452.7 73.80 

(6060) (136.9) (20l.1) 

Sales! Env N' 567.6 1205 .5.606 _8~!72 20.79 

(l29.!) (1.99) (4.12) 

Slack Working Capital 
we ... Sales NS -1.05 _.87 N' N' .01 

(.26) 

weI ... Sales N' -.09 -.OS N' _.001 _.002 

(.02) 

Slack Inventory 
Inv • Sales N' N' 1.29 ;e~ .02 .06 

(.01) 

Inv2. * Sales N' N' .04 _.0003 _.061 _.002 

(.0002) (.0003) 

Slack Capacity 
C.p * Sales N' N' ." _.003 N' .004 

(.002) 

Capa • Sales N' -.0004 _,COl .OO~Ol N' ,00003 

(_.0003) (.aoaoI) 
Sales Inten.etions 

Sales * MItt&: .005 N' _.004 N' _.0001 _.001 

(.D02) (.00003) 

Sales * QA .02 .0' .05 N' N' -.001 

(,Ol) (.OOS) 



Cost 

~ 

Slack 
Working Capital 

Inventory 

Capacity 

Other Costs 
COGS 

Quality 

Marketing 

" p < .1 
h P <: ,as 

u* p <: .01 
.. u P < .001 

) " Standard Error 

aLD 

NS 

-.03 

(.01) 

NS 

NS 

TABLE 6, Continued 

PROFIT 

LAR aLS 

_.IS NS 

-.04 .03 

(.01) 

_.OS -.20 _.03 

(.01) (.01) 

_.0001 -.011 NS 

(.0001) 

NS -.19 NS 

.002 .11 

(.001) 

All coefficients are in unstandardized form. 
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NS _.09 

_.04 

(.01) 

-.OS -.05 

(.Ol) 

_,0001 -.00005 

(.0001) 

,002 .002 

(.OOI) 



TABLE 7 

REGRESSION COEFFICIENTS FOR THE TEST OF THE SLACK MODEL 

INTERNAL 
MI!.'I'IKlD/ SUE COmCT LAG INY PROD eRG PUR) SUP R1W) SUP 
DI!P. VARIABLE 

we - OLS NS NS .55 .13 -.IS NS NS ... 
(.19) (.05) (.02) 

.40 NS .52 .12 -.06 .01 NS NS NS 

1:1.) tn) 1~a5) t~a2) 1.004) 

.54 .03 .69 .19 -.0) .000) .B' .00) .0' .22 

12.61 NS N. -9.S0 

U~h) t;.S9) 

IN\' - uw 1.19 NS N. .18 NS -.05 NS -1.S5 

1:31, 1:8., to) tl.l1) 

1.82 -1.4) 

CAP - OLS -2.U -).16 2.S5 .81 ." NS -10.06 .21 NS -S.5S 

h.6l} tf~l1) tt.45) t~40) t~16) tt19) t~lI) tt06) 

CAP -..., -2.71 -1.13 N. NS .25 NS -4.94 .12 N. 

t~;9) t:'" 1~1I) h.z7) 1~01) 

CAP - LAII "2.U -1.13 -.)3 .01 .IS .03 -10.15 .IB .64 Z.03 

p<.l 
p < .05 
P < .01 

LEGEND P < .001 

) _ Standanl Error 

N 
N 
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TABLE SA 

REGRESSION WEIGHTS FOR THE TEST OF THE GENERAL 
MODEL FOR PROCESS MANUFACTURING FIRMS 

DEPENDENt' VARIABLES: PROFIT AVERAGE ROS 

OLS , .. LAR (1) OLS , .. LA> 

Theoretical 
~ -!!380 12640 NS NS 
I!nvironMnt 

Sales/Env (9060) (9120) 

Sllesl/!nY 112.20 NS NS NS 

(49.3) 

Slack Woft.:lnr Capital -2.14 NS NS NS 

we ·Sal.s 
C·Sl} 

wel ·S.1e. -.09 .30 NS NS 

(.O1) (.08) 

Slack Inventozy NS NS -.02 NS 
Inv • Sales 

(.Ol) 

Iftyl ,. Sales NS -.06 -.001 NS 

(.03) (.0004) 

Slack capacity 
Cop • Sales -.34 -.26 -.003 NS 

(.13) (.10) (.OOI) 

Clip- • Sales 
.002 .002 .00002 NS 

Sales IntuactlonJi 
(~OOl) (~OOl) (~OODl) 

~Salils • 16t, NS NS NS NS 

Sales· QA .01 NS NS NS 

(.01) 

(1) LAR. coefficients were uncalculateable 



DEPENDENT VARIABLES: 

~ 

Slack 
WOl'king Capi tal 

Inventory 

Capacity 

athel' Costs 
COGS 

Quality 

Marketing 

" p < .1 
"" P < .05 

""" P < .01 
"""* P < .001 

OLS 

NS 

NS 

.78 

(.59) 

.19 

rOil 

NS 

·.60 

(:09) 

) • Standat'd Error 

TABLE SA, Continued 

PROFIT 

NS 

NS 

NS 

(,01) 

·.47 

(:i7) 

.07 

(04) 

All coefficients an in unstandardited fom. 
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AVERAGE RaS 

OLS 

NS NS 

.10 -.12 

(.06) 
(.07) 

.01 

(,01) rOll 

NS -.0001 

(.0001) 

.01 .02 

(:oo:n (:004) 

.001 .002 

(.001) rOOl) 
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TABLE 8B 

REGRESSION WEIGHTS FOR THE TEST OF THE GENERAL 
MODEL FOR SERVICE FIRMS 

DEPENDENT VARIABLES: PROFIT AVERAGE ROS 

OLS ". LA' (l) OLS , .. LA' 

Theontical 

~ 
Environment -210300 NS NS NS 

Sales I Env (3siao) 

Salesz/Env 9382 2462 NS 

(7s(h (440) 

Slack Wonin. Capital 
we ,. Sales 9.63 -3.068 NS 

(i~67) Ci.40} 
Nez ~ Sales -.42 NS NS NS 

(.27) 

Slack Inventory 
lOY ,. Sales -22.13 NS NS 

n:iS) 
rnv 2 • Sales .60 NS NS _.001 

rii) (.001) 

Slack Capacity 
C.p " Sales 2.46 .93 NS NS 

n:04) rSl) 

Cap2 ,. Sales NS NS NS 

Sales Interactions 
,Sales· J6;tl -.01 -.01 .0001 NS 

(:004) (:002) 1:000(}Z) 

sales" QA -.14 -.0004 NS 

(.02) (.0001) 

(ll LAR coefficients were uncalculateable 



DEPENDENT VARIABLES: 

Slack 
Working Capital 

Invent0TY 

Capacity 

Other Costs 
COGS 

Quality 

MarketlllJ 

·p<.l 
•• p < .OS 

••• P < .01 
•••• p < .001 

) • Stalldard Error 

OL' 

H' 
H' 

H' 

H' 

-.70 
(~24) 

H' 

TABLE 88, Contiaued 

PROFIT 

'" 

H' 
H' 

H' 

.02 

(~OO4) 

N' 

-.18 

t04) 

LAR 

All coefflcients an in UIIstandardized fom. 

OL' 

.09 

(.07) 
-.08 

C.'OS) 

-.04 

(~02) 

-.0001 

(~OOOl) 

.004 

(~OOl) 

H' 

AVERAGE ROS 

.. N 

.11 

(.07) 

N' 

-.03 

(.02) 

-.0001 

(.0001) 

.002 

(~002) 

.001 

(.001) 
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TABLE 9 

CORRELATION' MATRIX OF TECHNOLOGY TYPE AND SLACK TYPE 

1 EXCESS WORkUl'G CAPITAL 
2 EXCESS INVENTORY 
3 EXCESS CAPACITY 
4 %SHALL BAtCH 
5 .uSSEHBLY LINE 
6 %CONTINUOUS PROCESSING 

1 
1 1.00 

2 -.25 1.00 

3 -.05 .03 

.157 -.05 

5 -.16 

.00 

.04 

.01 

1.00 

." 
-.04 

-.05 

1.00 

-.78 

-.30 

1.00 

-.30 1.00 
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TABLE 10 

TESTS OF THE SPECIAL CASES 
ON 

RETURN ON SALES 
REGRESSION WEIGHTS FOR ASSEMBLY MANUFACTURING FIRMS 

~ Constant + SA/ENV _ SA2/ENV + SA"'ENV SA*ENV2 '" SA"IoIKTG + 
.1043 .001724 +.006222 -.8443 .2685 _.2545 

Model 2 Constant ... SA/ENV - SA2/ENV ... SA/ENV2 _ SA·ENV~ + SA*t.fl'G 
.04832 _.002964 .000535 .0000015 .004935 

NS NS NS NS NS 

~ Constant + SA/ENV - SA2/ENV + SA*r«TG + SA*QA 
.04592 _.000592 .000514 _.1772 _.3199 

NS NS 

Model 4 Constant +- SA/ENY - SA2/ENV + SA*MTG + SA*QA 

NOTE: 

.05951 

P < .1 
.OS 

P < .01 
P < .001 

_.000434 
NS 

.000337 -.1771 
NS 

Coefficients are all Krasker-Welsch WLS Values. 
Tests were run on 60S manufacturing fi:nns only. 

-.3308 

All variables making up these models were in Z scores. 

_.1131 
NS 

eNV 
-.04059 

NS 

'NV' 
-.01173 

NS 

SA*QA ENV - COGS - MKTG-
-.1679 -.02326 .00697 .4110 
NS NS 

SA*QA ENV 2 _ COGS _ t.fl'G _ 
_.1650 _.01125 .01508 .3914 

NS NS NS 

COGS "'G • QA 
_.01877 _.1252 .4909 

NS 

COGS PR . QA 
-.01615 .5025 -.1382 

NS 

QA 
_.1061 

QA 
-.099 

NS 

N 
00 
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FIGURE 2 

RELATIONSHIPS AMONG THE MAJOR CONSTRUCTS 

(HIGH ENV PRESS ) 

(LOW ENV PRESSURE) ~ 

(NO ErN PRESSURE) 

SLACK 
FIGURE 2.A SLACK INTERACTING WI'I1f 

mE ENVIRONMENT AND 
IMPACTING PERFORMANCE 

SLACK 

FIGURE 2.C OPERATIONS PERSPECTIVE 

ENVIRONMENTAL PRESSURE. 

FIGURE 2.B SLACK AS A FUNCTION 
OF 11m ENVIRONMENT 

SLAcK 

FIGURE 2.D BEHAVIORAL PERSPECTIve 
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- or + Sign of relation
ship 

------}o Causal Direction 

( No causal directiol1 
defined 

FIGURE 3 

ADDITIONAL PREDICTORS OF SLACK 

NON-SL1I(K 
BUFFERS 



APPENDIX A 

SOME DEFINITIONS OF ORGANIZATIONAL SLACK' 

Cyert and March (1963): "{The] disparity between the resources avail
able to the organization and the payments required to maintain the 
coalition" {p. 36]. "Supply of uncommitted resources" {p. 54]. 
"Resources funneled into the satisfaction of individual and subgroup 
[vs. organizational] objectives" [po 98]. 

Child (1972a): "The margin or surplus (performance exceeding 'satis
ficing requirements] which permits an organization's dominant coalition 
to adopt structural arrangements which accord with their own 
preferences [vs. 'goodness' of fit dictates of contingency theory]. 
even at some extra administrative cost" [po 11]. 

Cohen, March and Olsen (1972): "The difference between the resources 
of the organization and the combination of demands made on it" [po 12]. 

March and Olsen (1976): "The difference between existing resources 
and activated demands" [po 87]. 

Dimick and Murray (1978): "Those resources which an organization has 
acquired which are not committed to necessary expenditure. In essence, 
these are resources which can be used in a discretionary manner" 
[po 616]. 

March (1979): "Since organizations do not optimize, they accumulate 
spare resources and unexploited opportunities which then become a 
buffer against bad times. Although the buffer is not necessarily 
intended. slack produces performance smoothing. redUCing performance 
during good times and impL'oving it during bad times" [quoted in 
Stanford QSB, p. 17]. 

Bourgeois (1981): "Organizational slack is that cushion of actual or 
potential resources which allows an organization to adapt successfully 
to internal pressures for adjustment or to external pressures for 
change in policy. as well as to initiate changes in strategy with 
respect to the external environment" [po 30]. 

Thompson. V. A. (1969): " ••• surplus satisfactions beyond those 
needed to induce required contributions" [po 30]. " ••. organizational 
achievements in excess of aspiration levels" [po 35]. " •.. uncommitted. 
unspecified resources of appropriate personnel. finance. material. and 
motivation. or. if ccmmitted. recoverable" [po 615. 1968]. 

Mohr (1969): " ••• greater absolute income would generally imply greater 
organizational slack. or greater discretion in the commitment of 
resources" [po 137]. 

Partially adapted from Bourgeois (1981). 
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APPENDIX A, Continued 

Wilson (1979): "Every organization can be said to have a set of 
functions which define that organization .•• It is also possible to 
consider some quantity or threshold of resources •.. that is necessary 
to perform these functions .•. slack [isJ any organizational resource 
or asset beyond that threshold" [po 5]. 

Thompson, J.D. (1967): " ... slack is the fund of uncolllJllitted 
capacities" [p. 150]. 

Pfeffer and Salancik (1978): "Organizational slack [is] frequently 
apparent in the form of elCtra profits or resources" [po 274J. 

Source: Singh (1984) 
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APPENDIX B 

DERIVATION OF PRICE FROM THE REVISED SALES EQUATION 

SA = a - b(P x ENV) + c (SL x ENV) - d(SL 2x ENV) + e(PR x ENV) 
+ f(QA x ENV) 

b(P xENV) ,. a - SA + c{SL x ENV) - d(SL 2 x ENV) + e(PR x ENV) 
+ f(QA x ENV) 

DIVIDING BY b x ENV YIELDS 

p .. ~ (ENV) - f; (SA) + ~ (SL) - ~ (SL 2 ) + ~ (PR) + t (QA) 
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APPENDIX C 

CORRELATION MATRICES OF ORIGINAL DYNAMISM AND MUNIFICENCE SCALES 

1 mmY CCJo!Pm'SC 
2 FXIT CClMPE'lT.lC 
3 STAID DEV WNiES 
4 PRICE AC:Ca.ER 
5 TrolOOL 0lANX 
6 IIINDl PPl.OOCT A 
7 C'I:MP %NmPIm A 
8 aIS'laIIZATIOlC 
9 STAN DEV BEVEN 

10 sr DE\T M.S. 
H 3) Ml'ERIAIS 
12 VARIAlCE REV 
13 VARIAN:E MATER 
14 WN:iES V1IRIAOCE. 
15 VARIAlCE M.S. 
16 SO PRICE 
17 VARI1IlCE PRICE 

1 
1 1.0000 
2 .1903 1.0000 
3 .0005 .0195 
4 -.0353 -.0114 
5 .1218 .0853 

• .0855 .0697 
7 .1282 .0500 
8 -.0641 ,0161 
9 -.0193 .0304 

10 .0462 .0242 
11 -.0020 .0200 
12 -.0032 .0384 
13 -.0089 .0250 
14 -.0008 .0111 
15 .0340 .0263 

" .0434 .0369 
17 .0332 .0360 

10 11 
10 1.0000 
11 .0681 1.0000 
12 .0045 .0335 
13 .0784 •• -039 
14 .0758 .2534 
15 .9602 .0764 
1. .1229 .5827 
17 .1216 .5955 

1.0000 
-.0068 1.0000 
-.0304 -.0634 

.0056 .0099 

.0154 -.0165 

.0264 -.0440 

.0683 -.0096 

.0698 -.0106 

.2625 .0949 

.0490 -.0222 

.2191 .1118 

.9567 .0024 

.0827 -.0064 

.2537 .1383 

.2284 .1376 

12 13 

1.0000 
.0254 1.0000 
.0300 .2223 
.0142 .0856 
.0721 .5596 
.0829 .5983 

1.0000 
.2239 1.0000 
.2248 ,7058 1.0000 
.0572 .0391 .0034 1.0000 

-.0079 -.0472 -.0485 ,0101 1.0000 
.0542 .0976 .0530 .0391 -.0073 

-.0130 .0412 .0428 -.0080 .0416 
-.0102 -.0384 -.0419 .0065 .9011 
-.0189 .0464 .0446 .0023 .0316 
-.0352 .0095 .0186 .0209 .0460 

.0515 .0961 .0362 .0387 .0100 
-.0164 .0361 .0281 -.0129 .0773 
-.0046 .0525 .0409 -.0135 .0774 

14 15 ,. 17 

1.0000 
.0926 1.0000 
.2381 .1327 1,0000 
.2220 .1335 .9590 1.0000 
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APPENDIX D 

INTERCORRELATION MATRIX - ALL INDIVIDUAL VARIABLES 

1 POINT PROFIT 
2 AVERAGE 11.0 S 
3 SALES VOLUME 
4 CASH 
5 INVENTORY 
6 CAPACITY 
7 LAGSLK CASH 
8 UGSLK INVENTORY 
9 LAGSLiC CAPACITY 

10 DYNAMISIM VALUE 
11 MUNIFICENCE VALUE 
12 ENVIRONMENTAL PRESSURE 
13 TOTAL MKTG ~PENSES 
14 QUALITY EXl'ENSES 
15 COGS EXPENSES 
16 INTEiNAL CONNECTIONS 
17 YEAR INITIAL SALES (AGE) 
18 %PUR FROM 3 SUPPLIERS 
19 %REV TO 3 SUPPLIERS 
20 ALTERNATE SOURCES SUPPLY 
21 FREQUENCY OF PRODUCT CHANGES 
22 LOG ASSETS (SIZE) 

I 
I 1.00 
2 .17 1.00 
3 .06 .11 1.00 

• -.02 .02 -.07 1.00 
5 -.00 .00 .01 -.25 1.00 
6 -.06 -.23 .05 -.05 .03 1.00 
7 -.00 .03 .05 .23 -.06 .05 1.00 
8 .01 .00 .01 -.14 -.00 .02 -.24 1.00 
9 -.02 .01 -.05 -.02 .01 .03 -.01 .02 1.00 

10 .0' -.02 .03 .02 -.05 .1' .02 -.03 .11 
11 .02 .03 .1' .02 .03 -.01 .01 .02 -.02 
12 .04 .02 .14 .04 .03 .03 .02 .01 .01 
13 .09 .08 .18 .00 .03 -.04 .07 .01 -.06 
14 .15 .05 .06 .05 .0' -.05 .01 .00 -.06 
15 .15 .08 .11 .00 .02 -.09 .04 .oz -.05 
16 .02 -.04 .00 -.08 -.00 -.ll -.09 .01 .00 
17 .05 -.04 -.04 .09 -.02 .09 -.02 .00 -.04 
18 -.03 -.02 -.01 .06 -.00 .08 .05 .00 .01 
19 -.06 -.01 -.03 .02 .01 -.00 .0' .00 -.02 
20 -.05 -.02 .06 -.02 -.06 -.09 .05 -.05 .04 
21 .00 .00 .05 .06 -.05 -.09 .10 -.04 .01 
22 .08 .20 .20 .07 .21 -.07 .11 .01 -.07 
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APPENDIX D, Continued 

10 11 12 13 14 I> l' 17 1. 
10 1.00 
11 -.09 1.00 
12 • 0. ... 1.00 
13 -.04 .0' .0. 1.00 
14 -.01 .0. .0' •• 4 1.00 
IS -.02 .00 -.01 .63 .51 1.00 
1. -.06 .26 .22 .02 .07 -.02 1.00 
17 .12 -.03 -.02 -.01 .05 -.06 .0' 1.00 
1. .02 -.08 -.08 -.06 -.15 -.08 .00 .14 1.00 

l' .0' -.03 -.03 .11 .0' .20 -.11 .00 .01 
20 -.05 .12 .07 .04 -.03 .0. .03 -.05 -.04 
21 -.06 .02 -.01 -.19 -.15 -.25 -.02 -.05 .07 
22 .... 11 .07 .05 .47 .44 .51 -.03 -.03 -.10 

1. 20 21 22 
1. 1.00 
20 -.16 1.00 
21 -.03 .00 1.00 
22 .10 .01 -.03 1000 
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