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CHAPTER I 

INTRODUCTION AND BACKGROUND 

U.S. corporations have downsized. Cascio (1993) 

estimated that more than eighty-five percent of the Fortune 

1000 companies downsized their white-collar work forces 

between 1987 and 1991 affecting more than five million jobs. 

Hubiak and 0'Donnell (1997) reported that between 1980 and 

1993, over eight million people lost their jobs to 

downsizing in U.S. corporations. Tombaugh and White (1990) 

noted that between 1982 and 1990, Mobil corporation reduced 

its salaried work force by 17 percent and the DuPont Company 

by 15 percent. 

Freeman and Cameron (1993) defined downsizing as '̂a set 

of activities undertaken on the part of the management of an 

organization, designed to improve organizational efficiency, 

productivity, and/or competitiveness'' (p. 12). Freeman and 

Cameron noted that it usually involved reductions in 

personnel ""and may be a reaction to decline or a proactive 

strategy to enhance organizational performance" (p.12). As 

an example of an enhancing strategy, Cascio (1993) reported 

that in late 1992 Compaq announced a work force reduction of 

1,000 employees despite the fact that 1992 was a record year 

for revenues and shipments. 
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In this study, the term ''downsizing'' refers to the 

situation in which the total number of employees reported by 

a firm at the end of an annual operating period is less than 

the total number of employees reported at the beginning of 

the same operating period. 

Motivations for Downsizing 

The motivation for corporate downsizing has been to 

improve the firm's cost competitiveness. Downsizing may be 

implemented in a manner that emphasizes expedient and quick 

reductions in short-term costs due to immediate crises 

(Shields and Young, 1992), or to improve efficiency and 

productivity through the elimination of unnecessary 

activities and personnel (Hubiak and O'Donnell, 1997; 

Robertson, 1987). Robertson has suggested that downsizing 

will reduce labor costs in a very straightforward manner. 

Removing people from the payroll will immediately reduce 

labor costs. 

Vollman and Brazas (1993) have stated that firms 

considering downsizing as a cost-cutting response to 

declining profits should determine whether cost-cutting is 

an appropriate response to competitive problems. They 

suggested that downsizing to cut costs may be an inadequate 

response to problems resulting from poor quality, lack of 



flexibility, misguided strategies, lack of technological 

innovation, over-diversification, slow new product 

development, or ineffective marketing. When cost-cutting is 

the appropriate response, costs saved through downsizing may 

still be temporary unless the firm addresses work process 

issues. They noted that when downsizing is guided primarily 

by the motivation to reduce labor costs by eliminating 

personnel, costs are likely to creep back up because of 

increases in overtime, outside consultants, and contract 

labor. In order for downsizing to result in more than a 

temporary reduction in costs, the firm must also improve its 

work processes (e.g., reduce working capital requirements by 

improving throughput, reduce the cost of quality, and/or 

reduce the cost of waste). Shields and Young (1992) noted 

that firms may be able to cut costs through layoffs and 

reductions in payroll and benefits when the economy was 

soft; however, employment and costs would quickly increase 

when the economy improved. 

Another justification for downsizing involves the 

relative increase in managerial positions compared to 

production jobs. Tomasko (1987) noted that U.S. 

corporations had experienced a relative increase in 

managerial jobs compared to production jobs and suggested 

two possible causes. First was the belief that additional 



layers of management were necessary to cope with complexity. 

Second was the use of compensation evaluation procedures 

that encouraged the addition of managerial jobs. Tomasko 

noted that many corporate compensation evaluation procedures 

were biased toward management through their emphasis on 

supervisory responsibilities. When salary dollars follow a 

compensation evaluation procedure that emphasizes 

supervisory responsibilities, a firm must continually 

provide managerial positions in order to promote and retain 

high performers. Tomasko noted that this may be appropriate 

in some situations, but was likely to be inappropriate when 

competitive advantage depended on the contributions of 

skilled knowledge workers (e.g., scientists or engineers). 

In Tomasko's view, some degree of downsizing was the result 

of the discipline of the marketplace exercised on firms with 

excessive management costs. 

Another possible reason for downsizing relates to the 

diversion of assets from less profitable endeavors to more 

profitable endeavors. A firm may find itself engaged in 

businesses that fail to provide an acceptable return on 

investment. This may occur because of increasing 

competition, excess capacity in that industry, obsolescence 

of the firm's technology, or the development of a mis-match 

between the firm's strengths and those strengths required 



for success in the industry in question. In the financial 

literature examining exit, divestiture, and merger, Jensen 

(1993) and Chatterjee (1992) both noted how problems in a 

firm's product market(s) can be related to excess capacity. 

Jensen (1996) suggested that downsizing was one means of 

reducing excess capacity and freeing resources for more 

productive work. 

In a related study of divestiture, Klassen (1997) 

investigated the relationship between inside owner 

concentration, capital market pressure, and the potential 

for conflict between motivations for financial reporting and 

income tax reporting. Klassen found that the management of 

firms facing high tax rates and having high inside owner 

concentration were more likely to hold assets for which 

divestiture would result in taxable gains. Conversely, 

managers in firms with low inside owner concentration facing 

lower tax rates were more likely to divest assets that would 

result in taxable gains. Klassen suggested that this 

resulted from the lack of market pressure to increase 

financial earnings on the mangers of firms with high inside 

owner concentration. 

Downsizing had been justified for several reasons, but 

regardless of the reason, downsizing is not undertaken as an 

end itself. Firms downsize due to their managers' beliefs 



that downsizing will result in improved firm performance. 

This naturally raises the question about whether downsized 

firms have achieved better performance. Research questions 

about downsized firms are developed in the next section of 

this chapter. 

Research Questions 

The overall research question addressed by this study 

is whether downsizing is associated with improvements in a 

firm's operating performance. Because operating performance 

is neither directly observable nor measurable, changes in it 

must be inferred from changes in surrogates or proxies for 

operating performance. Accounting and financial textbooks 

illustrate the use of financial statement information in 

various financial ratios as a means of inferring changes in 

operating performance (e.g., return on assets, asset 

turnover, inventory turnover, etc.). 

Contemporary management accounting literature (Nanni, 

Dixon, and Vollman 1992) suggests that non-financial 

statement information may also serve as indicators of 

operating performance (e.g., number of defects, throughput 

time, etc.). Kaplan and Norton (1997) have suggested a 

balanced scorecard approach to measuring operating 

performance. The balanced scorecard approach relies on more 



than summary financial performance measures in evaluating 

operating performance. In addition to financial statement 

information, the balanced scorecard approach uses non-

financial statement information about customers, internal 

business processes, and organizational learning and growth. 

However, because non-financial statement information is 

often available only to a firm's management, this study will 

use financial statement information to develop surrogates 

for operating performance. 

Shields and Young (1992) suggested that firms engaged 

in downsizing as a result of deteriorating performance, and 

that the rationale for downsizing was to reduce costs. 

Chenhall and Smith (1997) have suggested that firms 

downsized in order to reduce costs as part of a low 

price/low cost strategy. In each case, the reduction of 

costs was not motivated solely by a desire to reduce costs, 

but rather by the expectation that reduced costs would lead V 

to increased returns. Therefore, the first question this 

study will address is ""Does downsizing result in an increase 

in firms' returns?" 

Cascio (1993) noted that many managers reported 

anticipated productivity increases as the justification for 

downsizing. Shields and Young (1992) suggested that firms 

engaged in downsizing to increase direct labor efficiency. 
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and Cameron, Freeman, and Mishra (1991) suggested that firms 

engaged in downsizing in order to improve white-collar 

productivity. Therefore, the second question this study 

will address is ''Does downsizing result in an increase in 

firms' productivity?" 

Prior literature and research implies that the answers 

to these two questions is affirmative, but qualified. 

Downsizing will result in an immediate reduction in costs in 

the straightforward manner suggested by Robertson (1987). 

Downsizing will lead to increases in productivity due to the 

elimination of unnecessary personnel as suggested by Tomasko 

(1987). But the affirmative answer is qualified. Short-

term improvements in performance that immediately follow 

downsizing may not be sustained. Thus, it is expected that 

immediate increases in productivity and in returns will be 

followed by a period of time in which productivity and 

returns decline. Likewise, it is expected that immediate 

decreases in costs will be followed by a period of time in 

which costs increase. This study's expectations regarding 

the longer term effects are shaped by several observations 

reported in the prior literature (Hubiak and O'Donnell, 

1997; Hitt, Keats, Harback, and Nixon, 1994; Shields and 

Young, 1992) . The reports of others concerning the adverse 

effect of downsizing on productivity suggest that short-term 
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cost savings will be followed by increasing costs. The 

observation by others that downsizing has been implemented 

in a reactive fashion to insufficient returns without due 

consideration of underlying competitive problems also 

suggests that short-term improvements in returns and costs 

will not be sustained. 

In addressing the research questions above, this study 

will extend prior research in the turnaround literature. 

Robbins and Pearce (1992) and Barker and Mone (1994) studied 

turnaround firms in the U.S. textile industry for a two-year 

period subsequent to downsizing. This study will extend the 

time period to five years beyond downsizing for firms in the 

U.S. manufacturing sector. Prior survey studies (Brockner, 

Grover, Reed, and DeWitt, 1992; Cameron et al. 1991) have 

asked managers to recall the effect of downsizing on the 

productivity of remaining employees. In contrast, this 

study will develop direct measures of productivity from 

financial statement information and will assess changes in 

productivity for firms that downsized. 

Freeman and Cameron (1993) and Shields and Young (1992) 

have commented that the literature on the effect of 

downsizing suffers from a lack of empirical work documenting 

its longer-term effects. These comments provide one 

motivation for this study. Contemporary literature 



(Covaleski, Dirsmith, and Samuel, 1996; Siegel and Kulesza, 

1996) indicates a broadening role for the profession of 

management accounting. Siegel and Kulesza reported that 

management accountants are spending more time interpreting 

financial statements and explaining the business 

implications to managers. This emerging responsibility of 

management accountants provides the second motivation for 

this study. In order to explain the business implications 

of downsizing, the analyst must look beyond the immediate 

results forecast by traditional accounting techniques (e.g., 

financial or flexible operating budgets). Thus, the 

motivation for this study was to provide additional 

understanding of the business implications of downsizing. 

In Chapter II, the report of this study is continued 

with a discussion of the existing literature related to 

downsizing. Chapter III examines factors that may affect 

the impact of downsizing on firms' operating performance. 

In addition, specific hypotheses to test the general 

research questions are developed. Chapter IV discusses the 

measurement of factors of interest, the sample selection 

procedures, and the empirical model through which the 

hypotheses will be tested. Chapter V contains a report of 

the results, and Chapter VI contains a discussion of the 

contributions and limitations of this study. 
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CHAPTER II 

LITERATURE REVIEW 

The first part of this chapter presents common 

justifications for downsizing and notes insights offered by 

Cameron et al. (1991, 1993) about characteristics of 

successful downsizing. The second part discusses results of 

stock price studies of downsized firms. The third part 

reports results of accounting based empirical studies and 

discusses analytical commentary from the accounting 

literature. The fourth part discusses results of studies in 

the corporate turnaround literature. This chapter concludes 

with a discussion about downsizing and its impact on 

employees who remain with the downsized firm. 

Justifications for Downsizing 

At one time, downsizing was viewed as a strategy to 

save failing manufacturing companies. Freeman and Cameron 

(1993) now suggest that both the perception and the goal of 

downsizing have changed. It has become a routine way of 

managing with the goal of eliminating white-collar jobs 

rather than the elimination of blue-collar jobs. Hayes, 

Wheelwright, and Clark (1988) noted that corporate staffs in 

American manufacturing businesses had expanded as companies 
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became larger and more complex. Staffs tended to replicate 

themselves throughout various organizational levels which 

created the need for more staff to coordinate their efforts. 

They further noted the existence of hostility between line 

and staff management due to the belief on the part of line 

management that staff work, although valuable, added less 

value to the final product than the cost of the staff. 

This, coupled with the intense competitive pressure that 

existed in the 1980's, led many organizations to downsize 

staffs through direct reductions or through restructuring 

themselves to eliminate the need for corporate staff 

activities. 

Leatt, Baker, Halverson, and Aird (1997) suggested that 

downsizing became necessary when a firm eliminated 

activities in an effort to focus on core competencies. The 

strategy of focusing on core competencies is justified by 

the reasoning that focusing on activities in which the firm 

exhibits competitive strength is a means of increasing 

returns to shareholders. Cooper (1995) noted that the 

identification and emphasis of distinctive competencies may 

be necessary for survival in industries dominated by firms 

employing a confrontational strategy. Cooper defined 

confrontation as a strategy of head-on competition based on 

the creation of temporary competitive advantages with 

12 



respect to product cost-price, functionality, and/or 

quality. Cooper suggested that firms which were successful 

in a confrontational environment achieved competitive 

advantage for two reasons. First, they understood how 

customers valued the survival triplet of cost-price, 

functionality, and quality. Second, they recognized the 

areas of the survival triplet in which the firm could more 

quickly introduce improvements, and focused their activities 

in these areas. 

Cameron et al. (1991, 1993) studied a number of 

downsized firms in the automotive industry. They reported 

that downsizing was initiated by top management, but firms 

that downsized more successfully allowed employees to make 

many of the decisions concerning which jobs to eliminate. 

They noted that more successful downsizing was characterized 

by initial short-term, across-the-board cutbacks and 

followed by selective, long-term cuts. They also noted that 

firms that downsized more successfully paid special 

attention to both those who lost their jobs and those who 

did not, targeted specific inefficiencies, and involved the 

supplier network. Finally, Cameron et al. suggested that 

firms that downsized more successfully increased their 

emphasis on quality and customer service. 

13 



stock Price Studies 

Worrell, Davidson, and Sharma (1991) studied stock 

price reactions to the announcements of 194 layoffs during 

the years 1979-87. Layoffs were classified by size, 

duration, the reason given for the layoff, and by whether or 

not the announcement of the layoff was preceded by negative 

information about the firm's financial condition. After 

eliminating announcements of automotive layoffs due to 

scheduled retooling, they found no differences in stock 

price reactions by industry for aerospace, electronics, 

petroleum, banking, steel/metal, telecommunications, media, 

and transportation. 

Worrell et al. (1991) noted that the market generally 

reacted negatively to announcements of layoffs, but that the 

negative reaction was more pronounced for firms that 

attributed layoffs to financial reasons. When the reason 

given for layoffs was restructuring or consolidation, mean 

cumulative prediction errors actually drifted upward from 

approximately ten days before the layoff announcements until 

approximately ten days after the announcements. Worrell et 

al. also noted that the market reacted more negatively to 

announcements of large layoffs and to announcements of 

layoffs of long duration. 
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Nixon (1995) examined stock price reactions to the 

downsizing announcements of 170 firms during 1990 through 

1993. Nixon reported that, over a three-day event window, 

cumulative abnormal returns exhibited a curvilinear 

relationship with the amount of downsizing. That is, at 

lower levels of downsizing, firm performance increased; but 

at higher levels of downsizing, firm performance decreased. 

Nixon (1995) also examined the relationship of 

downsizing to performance under different reallocation 

strategies. Reallocation strategies were characterized as 

being broad-based, across-the-board terminations or 

selective terminations, as reported by management at the 

announcement date. Nixon found that selective terminations 

were associated with increased firm performance. Although 

Nixon's criteria for reallocation strategies did not 

explicitly consider the magnitude of terminations, a close 

reading of those criteria would lead one to conclude that 

broad-based, across-the-board terminations involved more 

employees than selective terminations. 

Empirical Accounting Studies 

Chu (1996) examined accounting performance for a sample 

of 423 individual firms that announced layoffs during 1989 

through 1991. Accounting performance was measured over a 
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five-year period, centered on the year of downsizing. Firms 

were partitioned on the basis of whether the reason for 

announced layoffs was "improved efficiency," "reduction in 

operations," or "other" (p.3). 

Chu (1996) performed t-tests of means and Wilcoxon 

signed rank tests of medians for performance measures. 

Tests were conducted on changes in several performance 

measures before and after adjustment for changes in a 

matched control sample of non-downsizing firms. For firms 

announcing layoffs due to a reduction in operations, Chu 

reported that mean return on assets was significantly lower 

than that of control firms for years 0, +1, and +2; 

operating income to sales was significantly lower than that 

of control firms in years -1, 0, and +1; and output per 

employee was significantly better than that of control firms 

in years -1, 0, +1, and +2. For firms announcing downsizing 

due to improved efficiency, return on assets was 

significantly better than that of control firms for year +1, 

operating income to sales was no better than that of control 

firms, and output per employee was no different from that of 

control firms. 

De Meuse, Vanderheiden, and Bergmann (1994) examined 

the financial performance of 17 Fortune 100 firms that 

announced layoffs in 1989. They compared profit margin. 
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return on assets, return on equity, asset turnover, and the 

market-to-book ratios of the 17 firms to the same ratios for 

35 Fortune 100 firms that did not announce layoffs between 

1989-1991. Comparisons were made for a five-year period, 

centered on 1989. De Meuse et al. reported that layoff 

firms performed poorly, compared to non-layoff firms, on the 

basis of comparisons of four of the five ratios. Profit 

margin, return on assets, return on equity, and the market-

to-book ratios were significantly lower in the year of 

layoff announcement and in the subsequent two years for 

firms that announced layoffs. 

De Meuse et al. (1994) also regressed layoff 

announcements on changes in the five financial ratios. In 

the second year subsequent to layoffs, profit margin and 

return on equity had significant, negative coefficients. 

Analytical Commentary from Accounting Literature 

Chenhall and Smith (1997) noted that downsizing could 

be a technique employed by firms emphasizing a low 

price/cost strategy. A low price/cost strategy entails 

production processes that are highly efficient (Porter, 

1990; Cooper, 1995) . Thus, a firm may downsize as a result 

of reorganizing operations in order to insure that the 

operations are cost effective. The elimination of non-value 
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adding activities, which may involve the elimination of 

jobs, is one method by which more cost effective operations 

may be achieved (Hayes et al. 1988). 

Shields and Young (1992) analyzed the relationship of 

traditional cost reduction programs and downsizing. They 

suggested that traditional approaches were motivated by 

insufficient returns and focused on cutting costs by 

reducing payrolls and eliminating jobs. They noted, as 

discussed in the next chapter, that firms tended to take a 

"technology" approach or a "lean and mean" approach to cost 

reduction (p.17). 

Corporate Turnarounds 

Downsizing has been studied indirectly in the 

turnaround literature. Hambrick and Schecter (1983) 

discussed differences between downturns caused by operating 

problems (e.g., production bottlenecks, labor strife) and 

downturns caused by strategic factors (e.g., obsolete 

products, intense price competition). They employed both 

regression and cluster analysis in their study of firms in 

mature industrial products businesses, and reported that 

efficiency measures (e.g., cutbacks in R&D, marketing, 

accounts receivable and inventories) were associated with 

improved pre-tax return on investment. Their cluster 
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analysis suggested that successful turnarounds were 

characterized by three distinct strategies. The first 

strategy was characterized by "asset/cost surgery" and 

involved reductions in research and development, marketing, 

accounts receivable, and inventories as well as deferrals of 

new plant and equipment purchases (p.242). The second 

strategy was characterized by "selective product/market 

pruning" and involved concentrating on niches in which the 

firm had a quality rather than a cost advantage (p.242). 

The focus on quality "niches" was inferred from the 

observation that firms in the second cluster that negotiated 

a successful turnaround did so in spite of increases in 

direct costs and decreased capacity utilization. The third 

strategy was described as the "piece-meal approach" and was 

characterized by increased capacity utilization and 

increased employee productivity (p.242). Hambrick and 

Schecter further noted that asset/cost surgery was 

associated with firms that had low levels of capacity 

utilization, and selective product/market pruning was 

associated with firms that had high capacity utilization. 

In a study of publicly held U.S. textile firms, Robbins 

and Pearce (1992) examined annual performance data from 

1976-1985. Their regression analysis indicated a 

significant correlation between degree of asset and cost 
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retrenchment (i.e., reductions in both assets and costs) and 

subsequent turnaround performance. Robbins and Pearce also 

partitioned firms into two groups (high and low) based upon 

the severity of the turnaround situation prior to 

retrenchment. They reported that firms in the high severity 

group that reduced assets and costs or costs but not assets 

exhibited higher turnaround performance than did firms which 

reduced neither costs nor assets. 

Robbins and Pearce (1992) also surveyed the firms 

included in their study in order to determine managers' 

views of the causes of the financial downturn. They noted 

that firms that perceived their financial difficulties to be 

external in nature tended to adopt entrepreneurial (e.g., 

selective product and market refocusing) strategies, but 

that firms that perceived their problems to be internal 

adopted efficiency (e.g., reductions in costs and assets) 

turnaround strategies. Robbins and Pearce concluded that 

retrenchment, either as reductions in assets and costs or as 

selective product and market refocusing, appeared to be a 

necessary element of turnaround situations. They based this 

conclusion on their observation that the turnaround firms 

which undertook retrenchment measures exhibited greater 

increases in return on investment and sales than did firms 

which did not engage in retrenchment. 
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In a replication of the Robbins and Pearce (1992) 

study. Barker and Mone (1994) suggested that retrenchment 

was not a cause of turnaround performance but rather a 

consequence of performance decline. Their conclusion was 

based on the observation that turnaround firms that engaged 

in retrenchment failed to achieve the absolute levels of 

return on investment and sales than did firms that undertook 

no retrenchment activities. 

Impact on Employees 

Another topic investigated in prior research has been 

the effect of downsizing on employees who remain with the 

downsized corporation. The effect of downsizing on the 

productivity of the remaining employees has been of 

particular interest. Baily, Bartlesman, and Haltiwanger 

(1994) questioned the "conventional wisdom" that increases 

in average productivity in the manufacturing sector of the 

U.S. economy in the 1980's were being "driven by the 

apparently pervasive downsizing" during that time period 

(p.l). Their study of Census Bureau data from the 

manufacturing plant level revealed that average productivity 

increased in both plants experiencing increased as well as 

decreased employment. 
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Bullock (1985) reported that staff reductions "almost 

invariably lead to a drop in productivity and morale" 

(p.60) . This appears to be an anecdotal statement, but it 

is referred to here because it is commonly reported in 

practitioner literature and in case and survey studies 

(Cascio, 1993; Bruce, 1995, 1996). DeVries and Balazs 

(1996) suggested that productivity may not improve when 

downsizing is characterized by across the board reductions 

in employees. This occurs because firms may lose the best 

employees, organizational memory is disrupted, and survivors 

must perform tasks for which they have not been trained. 

Greenhalgh, Lawrence, and Sutton (1988) reported that 

productivity among survivors of layoffs had been shown to 

increase in laboratory studies due to "survivors' guilt" but 

that the opposite effect had been found in field studies 

(p.242). Hitt et al. (1994), using the interview method, 

found that less than one-quarter of the downsized 

organizations experienced increased productivity. Cascio 

(1993) reported the results of a Society for Human Resource 

Management survey which indicated that productivity remained 

the same or declined for more than half of 1,468 downsized 

companies. Roach (1996) suggested that short term increases 

in productivity related to cost cutting through downsizing 
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would be temporary in nature and would leave firms poorly 

prepared to cope with increasing demand. 

Brockner et al. (1992) surveyed the surviving employees 

of a national retail chain that that had recently 

experienced store closings and layoffs. Their results 

suggested an inverted U relationship between job security 

and the work effort of employees with a strong economic need 

to work. In general, at low and at high levels of job 

insecurity, employees reported lower work effort than when 

job insecurity was moderate. Although productivity is 

determined by several factors (e.g., education, training, 

technology, etc.), the effort of the employee is also a 

factor. 

The findings of Brockner et al. (1992) raise a counter 

proposition to the claim that downsizing is effective in 

reducing costs and suggests an inverted U relationship 

between downsizing and costs. That is, to the extent that 

costs decrease when productivity increases, slight and 

severe downsizing may have little effect on costs related to 

productivity whereas moderate degrees of downsizing may be 

associated with lower costs through its effect on perceived 

job security and work effort. 

Hubiak and O'Donnell (1997), Cameron et al. (1991), and 

Vollman and Brazas (1993) have stated that if downsizing 
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fails to address underlying problems in an organization that 

lowered morale and slackening productivity may result. 

Hubiak and O'Donnell and Shields and Young (1992) suggested 

that this occurred because downsizing reduces the number of 

employees but does not necessarily reduce the workload. One 

effect is that the company's ability to meet planned 

production schedules is diminished. Thus, one unintended 

effect of downsizing may be an increase in the order 

backlog. 

Hubiak and O'Donnell (1997) also suggested that 

downsizing was often implemented as a simplistic solution to 

complex problems. They noted that one of the problems in 

managing complex systems was the difficulty in recognizing 

that actions have different effects locally than they have 

in other parts of the system. They noted that this was 

caused not by a lack of data on which to base a decision but 

rather by the "inability to perceive the consequences of 

information already possessed" (p.32). Sterman (1989) also 

reported observations from an experiment in which subjects 

made sub-optimal decisions due to their inability to account 

for the effects of control actions already taken and due to 

their insensitivity to feedback from their decisions. 

From the literature reviewed, one would conclude that 

downsizing will lead to an immediate reduction in costs; 
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and, to the extent that costs are reduced, to an increase in 

returns. What is less certain is the persistence of the 

immediate effect. Both Shields and Young (1992) and Hubiak 

and O'Donnell (1997) suggested that short term improvements 

in costs and returns due to downsizing would be followed by 

increasing costs. Cascio (1993) reported that many firms 

which offered increased productivity as the reason for 

downsizing subsequently reported that productivity remained 

the same or decreased. As discussed later. Roach (1996) 

offered reasons that productivity increases would be short 

lived. The following section of this paper will discuss 

factors that may affect the impact of downsizing on firm 

operating performance and productivity. In addition, it 

will develop hypotheses of interest. 
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CHAPTER III 

THEORETICAL DEVELOPMENT AND HYPOTHESES 

The first part of this chapter discusses how downsizing 

may be the result of other processes. It may result from 

knowledge gained through activity analysis, as a result of 

firms adopting what Shields and Young (1992) described as 

the lean and mean approach, or from firms attempting to 

substitute technology for labor. 

Downsizing as an Outcome 

When downsizing is implemented as a result of an 

analysis of the firm's business processes, it is expected to 

reduce the firm's costs by reducing non-value adding 

activities. Activity analysis, included in activity-based 

management (ABM), enables management to identify activities 

that cause the firm to consume resources and incur costs. 

When management has a model of resource consumption for the 

firm's primary business processes, it gains insight into how 

the resource consumption can be better managed. If the 

firm's operating processes can be managed so that resource 

consumption is reduced, then the potential exists for cost 

reduction. Cost reduction is achieved when the firm 

produces and sells more output at the same level of resource 
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consumption or when management redeploys or eliminates 

excess resources (Cooper, 1992). Thus, downsizing may occur 

as a side effect of changing productive processes in such a 

manner that fewer labor resources are required for a given 

level of output. 

If firms downsize as a result of the process described 

by Cooper (1992), one would expect downsizing to result in a 

reduction of costs and an increase in returns. The 

literature reviewed indicates that these results are far 

from certain. Surveys (Hitt et al., 1994, Hubiak and 

O'Donnell, 1997; Cascio, 1993; Quinn and Hilmer, 1994; 

Greenberg, 1989; Cameron et al., 1991) indicated that 

respondents often report a failure to improve operating 

results after downsizing. 

Shields and Young (1992) discussed how the "technology" 

and "lean and mean" approaches to cost reduction through 

downsizing might prove counter-productive (p.17). The 

technology approach involves the replacement of direct labor 

with technology in order to increase operating efficiency or 

to reduce the influence of labor unions. Shields and Young 

noted that this approach was unlikely to create sustainable 

cost advantages because, in many manufacturing situations, 

the cost of direct manufacturing labor was a small 

percentage of total costs. As a result, even dramatic 
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improvements in labor costs would have only a marginal 

effect on the firm's competitive position. 

Shields and Young (1992) noted a further complication 

in the strategy of substituting technology for labor, i.e., 

non-constant returns to spending for technological 

innovation. Foster (1986) suggested that the relationship 

between performance improvements and technological 

innovation resembled an elongated S shape. Initial spending 

on technological innovation would result in little 

performance improvement. As spending increased, substantial 

performance improvements would result. However, as spending 

continued to increase, additional improvements in 

performance would become negligible. To Shields and Young, 

this elongated S relationship suggested that a firm's 

attempts to replace labor with technology could be misguided 

if the firm had reached the range of the S curve associated 

with decreasing returns to technological innovation. 

The lean and mean approach was characterized by across-

the-board cost cuts achieved by layoffs and by reductions in 

pay and benefits. Shields and Young (1992) suggested that 

the lean and mean approach was driven in part by the state 

of the economy. When the economy was good (e.g., high 

employment and increasing demand), few firms would employ 

the lean and mean approach. As a result, costs and prices 
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would increase. When demand softened as a result of 

increased prices, firms would begin to cut costs by 

eliminating employees and discretionary programs. There 

would be an immediate decrease in the firm's costs, but the 

improvement in costs would fail to create a sustainable 

competitive advantage. Shields and Young attributed this to 

downsizing adversely impacting the morale, motivation, and 

commitment of the remaining employees. The remaining 

employees would be demoralized by the resulting job 

insecurity. They would likely be overworked because there 

were fewer employees, but the work to be performed had not 

decreased proportionately. They were likely to be less 

effective if the increased workload required them to perform 

work for which they had not been trained. As a result, 

productivity would suffer, production delays would develop, 

and the immediate costs advantage gained through the initial 

downsizing would dissipate. 

Shields and Young (1992) noted that when the economy 

improved, lean and mean companies would no longer feel 

pressure to continue cost cutting programs, and employment 

and costs would begin to rise. Shields and Young concluded 

that the lean and mean approach would be ineffective in the 

long run because it focused on reducing costs by reducing 
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workers instead of focusing on reducing costs by reducing 

the amount of work required to produce and sell products. 

In addition to explanations offered by Shields and 

Young (1992), one can explain their assessment through 

economic theory. Firms downsizing are attempting to lower 

their short-run average costs by two methods. First, they 

hope to reduce costs through the elimination of unnecessary 

or non-value adding personnel. Second, they hope to reduce 

costs through the substitution of technology (capital) for 

labor in those situations in which the marginal cost of 

capital is less than the marginal cost of labor. If either 

activity is successful, then a firm will be able to lower 

its entire average cost curve without reducing production. 

However, this result requires the marginal productivity of 

labor to remain constant. As mentioned above, reports of 

surveys indicate that downsizing is detrimental to 

productivity and work effort. Thus, a downsizing firm may 

lower its short-run average cost curve initially, but see 

the cost curve creep back up as labor productivity declines. 

Results of empirical studies are mixed. Robbins and 

Pearce (1992) found that downsized firms in the U.S. textile 

industry improved operating performance in the two years 

subsequent to reductions in assets and costs. De Meuse et 

al. (1994) reported that changes in operating performance 
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were negatively associated with downsizing in the second 

year after layoffs. Chu (1996) reported that some measures 

of performance improved for firms announcing layoffs due to 

"efficient operations," but that operating performance 

generally declined for firms announcing layoffs due to 

"reductions in operations" (pp.4-5). 

As suggested by Chu (1996) and Nixon (1995), the impact 

of downsizing on firm performance may be difficult to 

discern due to the effect of a number of intervening 

factors. Robbins and Pearce (1992) employed degree of 

decline prior to downsizing as a covariate in their analysis 

of textile firms. Worrel et al. (1991) and both Chu and 

Nixon controlled for intervening factors by classifying 

firms on the basis of their evaluations of the content of 

layoff announcements. Nixon also controlled for intervening 

factors by including control variables for industry, year of 

downsizing, and level of diversification before and after 

the announcement of layoffs. 

The next section of this chapter will discuss 

characteristics of downsizing and suggest that the nature 

and magnitude of downsizing may result in a rather complex 

relationship between downsizing and firm performance. It 

will suggest other theoretical variables related to the 

association of downsizing and returns. It will also develop 
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hypotheses of interest. Measures of the theoretical 

variables will be discussed after the introduction of the 

hypotheses of interest. 

Nature and Degree of Downsizing 

Robbins and Pearce (1992) reported a positive 

association between degree of retrenchment and the degree of 

turnaround. In their study, degree of retrenchment was 

categorized as no reductions in assets or costs, reductions 

in assets but not costs, reductions in costs but not assets, 

or reductions in both assets and costs. However, Dougherty 

and Bowman (1995) reported that degree of downsizing was 

inversely related to product innovation and hindered 

strategic problem solving. Hitt et al. (1994) reported the 

results of interviews with executives in firms that had 

undergone reductions in the workforce. These executives 

noted that substantial reductions often left them 

shorthanded. As a result, they had to rehire old employees 

or hire new employees who often had fewer skills than the 

employees they replaced. 

Hitt et al. (1994) reported that employee morale and 

productivity suffered when layoffs were implemented slowly 

and in phases over time. In contrast, Cameron et al. (1991) 

reported that short-term across-the-board reductions were an 
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effective means of capturing employees' attention, but that 

the firms which downsized more effectively were those that 

also practiced long term, selective reductions. 

Nixon (1995) found a curvilinear relationship between 

the magnitude of downsizing and firm stock price 

performance, i.e., smaller reductions in employment were 

associated with greater increases in stock price returns 

than were larger reductions in employment. Nixon suggested 

two reasons that smaller reductions in employment would lead 

to positive returns. The first was that the smaller 

reductions could have been analyzed more carefully than 

larger reductions. The second was that smaller reductions 

might indicate that a firm was closer to its optimal size. 

Nixon (1995) suggested several reasons that larger 

layoffs would lead to negative stock returns. First, large 

layoffs would signal to stockholders that drastic action was 

necessary for the survival of the firm. Second, large 

reductions in employment might indicate that, from 

management's viewpoint, the firm was substantially larger 

than its optimal size. Finally, larger layoffs might be 

more difficult to manage in such a manner that firm 

operating performance was enhanced. 

Nixon (1995) also suggested several indirect reasons 

that downsizing and performance might exhibit a curvilinear 
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relationship. Downsizing might reduce a firm's ability to 

innovate. This would occur because terminations would be 

disruptive of both the organization's formal and informal 

communications networks which would interfere with the 

exchange of information necessary to stimulate process and 

product innovation. Nixon also suggested that small 

reductions in employment might reduce the need for size-

related bureaucratic controls and thereby enhance firm 

performance. Alternatively, larger reductions, although 

reducing the size of the organization, may actually increase 

the need for bureaucratic controls. The need for more 

controls would arise because the remaining employees would 

be functioning in an environment characterized by more 

uncertainty, new work relationships, and unfamiliar work 

demands. 

Finally, as suggested by Shields and Young (1992), the 

effect of the degree of downsizing may vary over time. 

Large reductions in the number of employees may 

substantially reduce short-term costs due to payroll and 

benefit savings. However, this effect may reverse over time 

as declines in morale and overwork negatively effect 

productivity. 

The foregoing discussion suggests four hypotheses 

relating to the first research question--the effect of 
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downsizing on operating performance. The hypotheses are 

stated below in alternate form: 

HAl: Downsizing will be associated with increases in 
returns. 

HA2: Larger reductions in employment will be associated 
with smaller increases in returns. 

HA3: Repetitive downsizing will be associated 
with less increase in returns. 

HA4: Improvements in returns associated with downsizing 
will decrease over time. 

Customer Concentration 

The existence of high customer concentration may 

moderate the effect of downsizing on operating performance. 

Balakrishnan et al. (1996) reported that firms adopting 

just-in-time (JIT) inventory policies were unable to improve 

return on assets when they operated with a concentrated 

customer base. Their explanation was that significant 

customers had knowledge of the possibility of cost savings 

through the adoption of JIT and were able to obtain a part 

of the costs saved by the JIT adopters by negotiating for 

price reductions. In this study, the existence of high 

customer concentration may also have an impact on the 

ability of downsizing firm to improve returns. The major 

customer will acquire knowledge of the downsizing 
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activities, assume cost reductions, and negotiate for a part 

of the cost savings through price reductions. In addition, 

Balakrishnan et al. (1996) reported that some major 

manufacturers were requiring continuous cost reductions on 

the part of suppliers in order to justify on-going price 

reductions to the major customer. In either case, the 

existence of a major customer may affect the association of 

downsizing and returns. 

The existence of a major customer suggests a fifth 

hypothesis which is stated below in alternate form: 

HA5: The existence of a major customer will reduce the 
ability of firms that downsize to increase 
returns. 

Severity of Decline 

Another issue relating to the association of downsizing 

and returns is the degree of decline in a firm's returns 

prior to downsizing. In this study, degree of decline 

refers to a comparison of firm profitability at the time it 

downsized to its profitability two years earlier. The exact 

measurement of this variable is discussed in Chapter IV. 

Robbins and Pearce (1992) reported that firms which had 

suffered more financial distress, as measured by Altman's Z, 

exhibited a significantly stronger relationship between 

36 



asset and cost retrenchment and subsequent performance. 

However, for turnaround firms, return on investment and 

return on sales were examined for a two-year time period 

subsequent to the year in which the firm no longer exhibited 

decreases in assets and costs. This study extends the time 

period observed to five years in order to answer the 

question of whether the change in returns persists for more 

than a two-year time period. The observation by Barker and 

Mone (1994) that firms retrenching through a reduction of 

costs and assets failed to achieve the absolute rates of 

return of non-retrenchers could be an indication that 

changes in returns are mean-reverting. 

Freeman and Cameron (1993) have suggested that 

"downsizing may be implemented as a defensive reaction to 

decline or as a proactive strategy to enhance organizational 

performance" (p.12). If more decline is a proxy for a 

reactive firm, and less decline is a proxy for a proactive 

firm, then one question is which firm is more likely to 

improve performance through downsizing. Hitt et al. (1994) 

stated that organizations are less apt to achieve decreased 

expenditures or increased productivity when managers operate 

in a reactive mode. Hamel and Prahalad (1994) have 

suggested that downsizing in the United States was guided by 

managers reacting to stagnant performance and intent on 
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improving returns by reducing costs rather than by 

increasing revenues. Cameron et al. (1991), in their study 

of white-collar reductions in thirty downsized organizations 

in the automotive industry, concluded that few of the 

organizations "implemented downsizing in a way that improved 

their effectiveness"; and that all of the firms in their 

study implemented downsizing primarily in a defensive or 

reactive manner (p.60). This was characterized by the 

exclusive use of workforce reduction efforts in response to 

declining performance. 

The previous discussion suggests a sixth hypothesis 

concerning the effect of degree of decline prior to 

downsizing and is stated below in alternate form: 

HA6: Severity of decline prior to downsizing will 
moderate the effect of downsizing on returns. 

Effect of Inside Owner Concentration 

The analytical model of manager myopia developed by 

Stein (1989) and the empirical results based on that model 

reported by Klassen (1997) suggested that capital market 

pressures may influence managerial behavior. In the Klassen 

study, degree of market pressure experienced by managers was 

measured by management's ownership interest in the firm, or 

38 



inside owner concentration (IOC). The higher management's 

ownership interest, the less market pressure managers were 

expected to face. Managers who face greater capital market 

pressure may place greater emphasis on short-run earnings at 

the expense of long-term earnings. Thus, degree of market 

pressure may influence managers' decisions concerning 

downsizing. Managers who face greater market pressure may 

tend to implement downsizing piecemeal over time in order to 

minimize the effect on current earnings of restructuring 

charges, reduce adverse market reaction to layoffs of 

greater magnitude, and to take advantage of periodic 

improvements in costs and reported short-term operating 

performance. However, Hitt et al. (1994) have reported that 

this approach to downsizing is more damaging to employee 

morale and productivity, which may be detrimental to long-

term returns. Managers who face less market pressure may be 

apt to engage in larger reductions due to the fact that they 

are less concerned with short-term market reaction. 

This discussion suggests a seventh hypothesis 

concerning the relationship of downsizing, IOC, and returns 

which is stated below in alternate form: 

HA7: The effect of downsizing on returns will 
vary with the degree of inside owner 
concentration. 
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Productivity 

The second research question this study seeks to answer 

is whether downsizing is associated with changes in 

productivity. Brockner et al. (1992) reported an inverted U 

shaped relationship between downsizing and work effort. 

Specifically, work effort was relatively uninfluenced by 

downsizing at low and high levels of downsizing but was 

reported to increase at moderate levels of downsizing. 

Hubiak and O'Donnell (1997), relying on case studies and 

published survey findings, concluded that productivity and 

downsizing were inversely related. Hitt et al. (1994) 

reported that employee morale and productivity suffered when 

layoffs were implemented slowly or were repeated over time. 

Roach (1996) suggested that downsizing had resulted in 

short-term, but non-sustainable increases in productivity. 

This was the case, according to Roach, because most of the 

productivity gains in the U.S. had occurred as a result of 

the one-time automation of transaction processing. 

Bailey et ai.(1994), in a study of U.S. manufacturing 

plants, reported that average productivity increased in both 

plants that increased employment as well as in plants that 

decreased employment. Cascio (1993) reported the results of 

a survey of 1,468 downsized manufacturing companies in which 

"more than half" reported that employee productivity either 
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stayed the same or decreased after downsizing (p.7). Note 

that a proportion of somewhat less than half must have 

reported that productivity increased. 

The foregoing discussion suggests four hypotheses 

concerning downsizing and productivity which are stated 

below in the alternate form: 

HAlPROD: 

HA2PR0D 

HA3PR0D: 

HA4PR0D: 

Downsizing will be associated with 
increases in productivity. 

Larger reductions in employment will be 
associated with smaller increases in 
productivity. 

Repetitive downsizing will be associated 
with less increase in productivity. 

Improvements in productivity associated 
with downsizing will decrease over time. 

Costs 

The prior research reported in other parts of this 

study relied on return on assets, return on sales, and 

return on investment to capture performance improvements. 

Additional insights may be gained by determining the extent 

to which downsizing effects returns through its effect on 

costs. 

Robbins and Pearce (1992) reported that firms which 

reduced assets and costs or costs but not assets exhibited 
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higher turnaround performance than did firms which reduced 

neither assets nor costs. The effect of downsizing on costs 

is of interest for several reasons. First, extensive 

commentary in the literature suggests that downsizing is a 

reaction to the existence of superfluous staff and levels of 

management. When this is the case, then downsizing should 

be associated with improvements in firms' costs. Second, 

Shields and Young (1992) offered extensive analysis and 

commentary suggesting that improvements in costs would be 

temporary in nature. This suggests that any improvement in 

costs should dissipate over time. Finally, many of the 

arguments about the effect of downsizing on productivity 

suggest situations in which downsizing may lead to 

increased, rather than decreased costs. 

The hypotheses for downsizing and costs would be 

similar to those for productivity but be stated as follows: 

HAICOST: Downsizing will be associated with decreases 
in costs. 

HA2C0ST: Larger reductions in employment will be 
associated with less decrease in costs. 

HA3C0ST: Repetitive downsizing will be associated with 
less decrease in costs. 

HA4C0ST: Improvements in costs associated with 
downsizing will decrease over time. 
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The following chapter will discuss the measures used to 

represent the variables of interest, sample selection, and 

the research method employed. 
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CHAPTER IV 

RESEARCH METHOD 

This chapter begins with a discussion of the study's 

sample selection procedures. The second part contains a 

discussion of the measures of variables used in the 

regression models. The third part continues with a 

discussion of the regression models used to assess the 

association of downsizing and returns, downsizing and 

productivity, and downsizing and costs. The fourth part 

contains a discussion of the method by which the 

associations were tested, and the fifth part concludes by 

stating the expected parameter estimates of the variables 

Sample 

The 1976-1996 COMPUSTAT database was the source for 

firms and the primary source for financial information used 

in this study. Since downsizing was defined as reduction in 

employment, U.S. manufacturing industries that were large 

employers were selected for this study. According to the 

U.S. Department of Commerce County Business Patterns, five 

of the larger employers in the U.S. manufacturing sector, by 

two digit Standard Industrial Classification (SIC) code, 

were food and kindred products, SIC code 20; industrial 
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machinery and equipment, SIC code 35; electronic and other 

electronic equipment, SIC code 36; transportation equipment, 

SIC code 37; and printing and publishing, SIC code 27. 

These five industries were selected as the initial subjects 

of the study under the assumption that the five industries 

would yield a final sample of sufficient size. In addition, 

several of the industries had been the subjects of studies 

by others. Financial statement information was collected 

for all firms in these SIC codes for the years 1984-1996. 

As discussed in Chapter V, there were varying degrees 

of multicollinearity among the independent variables. In an 

effort to reduce the multicollinearity in the productivity 

part of this study, the initial sample was expanded to 

include all firms in the COMPUSTAT database in SIC code 22, 

textile mill products; SIC code 26, paper and allied 

products; SIC code 28, chemical and allied products; and SIC 

code 34, fabricated metal, excluding machinery and 

transportation equipment. There were two considerations in 

the selection of these SIC codes. The first was simply to 

broaden the range of the types of manufacturers included in 

the study. The second was to include industries which had 

been the subject of observation in an earlier time period or 

for which anecdotal evidence about downsizing existed. 

Table 4.1 lists descriptive statistics regarding the numbers 
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of firms in each two digit classification in the COMPUSTAT 

database. 

The criterion for downsizing has differed among the 

studies cited. In reporting the results of an American 

Management Association survey on downsizing in 1989, 

Greenberg (1989) noted that the average percentage workforce 

reduction for all survey respondents was 10.1 percent and 

the modal range was 1 percent to 4 percent. The average 

percentage reduction reported for manufacturers was 11.4 

percent. Nixon (1995) examined firms that announced layoffs 

and reduced the number of employees by at least one-half of 

one percent. Chu (1996) also examined firms that announced 

layoffs and reported that the median annual reduction in 

employment over the time period observed varied from 2.5 

percent to 8.8 percent. The criterion for downsizing in 

this study was 2.5 percent or more reduction in employment 

in a given year. It was selected for three reasons. First, 

it was within the range of median values reported by Chu. 

Second, it seemed reasonable that a 2.5 percent or more 

reduction in employment would have been noticeable to the 

remaining employees; and third, the 2.5 percent or more 

criteria would result in the selection of a sample of 

sufficient size. 
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Table 4.1: Industries in Study 

I n d u s t r y Code D e s c r i p t i o n Number of F i rms P e r c e n t a g e 
. f i r m s d o w n s i z e d Downsized 

20 Food and k i n d r e d 
p r o d u c t s 73 35 48 Q. 

22 Textile mill 
products 33 13 39% 

26 Paper and allied 
products 53 23 43% 

27 Printing, publishing 
and allied 53 25 47% 

28 Chemical and allied 
products 163 53 33% 

34 Fabricated metal, 
excluding machinery and 
transportation 
equipment 56 35 63 0. 

35 Industrial, commercial 
machinery, computer 
equipment 158 97 61% 

36 Electrical, other 
electrical equipment 
excluding computers 91 78 86% 

37 Transportation 
equipment 135 42 31% 

Note: Industry Codes and descriptions are taken from Standard & Poor's 
Compustat Services, Inc. 1990. 
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The selection procedure began with the identification 

of all firms (in the SIC codes described above) which 

reduced employment by at least 2.5 percent in 198 6. Firms 

were retained that had not downsized at least 2.5 percent in 

the two previous years. Firms were then selected which 

downsized in 1987, were not selected in 1986, and had not 

downsized at least 2.5 percent in the two years prior to 

1987. The procedure was repeated for 1988-1991. 

The two-year time period in which no downsizing 

occurred was required for two reasons. The first reason was 

to exclude firms that were in continuous decline. Firms in 

continuous decline were likely to show less employment each 

year on a consistent basis and would therefore form a 

disproportionate part of the sample. Additionally, firms 

that were in continuous decline were not of primary interest 

in this study. The second reason for the two-year time 

period of no downsizing was to help insure that effects 

observed subsequent to the 2.5 percent or more reduction in 

employment were associated with that particular instance of 

downsizing and not a prior instance of downsizing. 

The chapter continues with a discussion of the 

variables used in the study. 
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Measures of Variables 

As discussed in Chapters I and III, the association of 

downsizing and operating performance may be influenced by 

the nature and degree of downsizing as well as by the degree 

of customer concentration, the degree of decline prior to 

downsizing, and the degree of inside owner concentration. 

In order to empirically investigate this association it was 

necessary to identify measurable representations for each of 

these constructs. Table 4.2 reports a complete list of 

measures or variables referred to in this study. 

Operating Performance 

The measure of operating performance used in this study 

was a modified form of return on sales. Robbins and Pearce 

(1992) and Barker and Mone (1994) differed in their 

interpretations of results from the U.S. textile industry 

due in part to the fact that Robbins and Pearce used changes 

in return on sales and changes in return on investment and 

Barker and Mone used absolute return on sales and absolute 

return on investment. In this study the return calculated 

was the firm's annual change in operating income before the 

effect of depreciation divided by net sales. The annual 

change in the industry average operating income before the 

effect of depreciation divided by the industry average net 
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Table 4.2: Descriptions of Variables 

Variable Description 

IDS 

IDSSQ 

REPDS 

DYR2 

DYR3 

DYR4 

DYR5 

AGE 

DD 

MC 

IOC 

INVTOTAL 

NPE 

RSDEV 

Initial Downsizing - Beginning of the year employees 
minus end of year employees divided by the beginning 
of the year employees. 

Initial Downsizing squared. 

Repetitive Downsizing - a 0,1 variable - 1 for each 
year a firm downsized, 0 otherwise. 

A 0,1 variable - 1 if the second year after 
downsizing, 0 otherwise. 

A 0,1 variable - 1 if the third year after downsizing, 
0 otherwise. 

A 0,1 variable - 1 if the fourth year after 
downsizing, 0 otherwise, 

A 0,1 variable - 1 if the fifth year after downsizing, 
0 otherwise. 

Accumulated depreciation divided by gross property, 
plant and equipment. 

Degree of Decline - operating income before 
depreciation in the year of initial downsizing divided 
by net sales in the year of initial downsizing. From 
this was subtracted operating income before the effect 
of depreciation divided by net sales in the second 
year prior to initial downsizing. 

Major Customer - a 0,1 variable - 1 if a firm 
announced the existence of a significant customer in 
the year of initial downsizing or in the year before 
or after initial downsizing. 

Inside Owner Concentration - stock ownership by the 
five largest direct owners divided by total number of 
shares outstanding. 

Total Inventory - total inventory divided by net 
sales. 

Net Plant and Equipment - net property, plant and 
equipment divided by total sales. 

Research and Development - research and development 
expense divided by net sales. 
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Table 4.2 (Continued) 

Variable Description 

IDSAGE 

MCIOC 

Initial downsizing multiplied by age of property, 
plant and equipment. 

Major customer multiplied by inside owner 
concentration. 

MCIDS 

MCIDSSQ 

lOCIDS 

lOCIDSSQ 

RETURNS 

COSTCHG 

Major customer multiplied by initial downsizing. 

Major customer multiplied by initial downsizing 
squared. 

Inside owner concentration multiplied by initial 
downsizing. 

Inside owner concentration multiplied by initial 
downsizing squared. 

Operating income before depreciation divided by net 
sales minus the prior year's operating income before 
depreciation divided by the prior year's net sales. 
From this was subtracted the industry mean (median) 
operating income before depreciation divided by the 
industry mean (median) net sales minus the prior 
year's industry mean (median) operating income before 
depreciation divided by the prior year's industry mean 
(median) net sales. 

Annual change in the ratio of cost of goods sold plus 
(minus) increases (decreases) in total inventory to 
net sales. 

CSGACOST 

PRODI 

PR0D2 

Annual change in the ratio of selling, general and 
administrative expense to net sales. 

Operating income before the effect of depreciation 
divided by total employees. 

Operating income before the effect of depreciation 
divided by selling, general and administrative 
expense. 
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sales was then subtracted from the firm's return. This 

return calculation had the advantage of eliminating the 

effect of unrelated items e.g., gains, losses, or 

discontinued operations. Subtracting the industry average 

returns added the advantage of helping control for general 

economic events and other conditions extraneous to the 

theoretical considerations developed in this study. The 

return variable calculated will later be referred to as 

RETURNS. 

Firms were selected for this study on the basis of two 

digit SIC codes; however, Balakrishnan et ai.(1996) 

suggested that comparisons among firms classified by two 

digit SIC codes may be confounded by multi-market firms 

experiencing different situations or trends in different 

markets. Likewise, in this study the construction of 

industry averages on the basis of two digit SIC codes could 

have resulted in averages computed from too many different 

markets. Since the COMPUSTAT database provides information 

to the fourth digit SIC code, the ideal situation would have 

been to have constructed industry averages to the fourth 

digit. This would have resulted in an industry average that 

substantially minimized the effect of multi-market 

operations. Unfortunately, in some industries there were an 

insufficient number of firms to compute a meaningful annual 
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industry average to the fourth digit SIC code. In some 

cases, an insufficient number of firms was available for the 

computation of three-digit SIC code industry averages. 

Therefore, some three-digit SIC codes were combined in order 

to have a sufficient number of firms for the industry 

average. Consecutive three-digit codes were combined until 

there were at least six firms used in the calculation of an 

industry's annual mean return and annual mean sales. The 

selection of six as the minimum number of firms for the 

annual industry average was based on judgment. Six firms 

seemed a sufficient number to avoid industry averages that 

were unduly affected by extreme results for a single firm. 

It also enabled the industry averages to be computed on a 

narrower basis than two-digit SIC codes. Table 4.3 

describes these combinations. 

Downsizing Variables 

The nature and degree of downsizing were approximated 

by two types of variables. The first, a continuous 

variable, was the percentage reduction in employment in the 

year that the firm entered the study as a downsized firm. 

This variable will later be referred to as initial 

downsizing or IDS. The second was a dummy variable taking 
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Table 4.3: Industry Codes Combined 

Three-digit SIC codes combined 

Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 

codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 
codes 

200 
207 
220 
223 
260 
263 
271 
274 
280 
282 
283 
284 
285 
287 
341 
347 
351 
355 
357 
360 
364 
367 
371 
373 

through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
through 

206 
209 
222 
227 
262 
267 
273 
279 
281 
282 
283 
284 
286 
289 
346 
349 
354 
356 
359 
363 
366 
369 
372 
379 

54 



the value of 0 or 1 for each year in the five-year time 

period that returns were observed. The variable was 1 if 

the firm downsized in the year, 0 otherwise. This variable 

is later referred to as repetitive downsizing or REPDS. 

The purpose of the first variable was to capture the 

effects of the initial downsizing related to the magnitude 

of the initial downsizing. The purpose of the second 

variable was to capture the effects of repetitive 

downsizing. Robbins and Pearce (1992) measured degree of 

downsizing as no reduction in costs or assets, a reduction 

in assets only, a reduction in costs only, or a reduction in 

both costs and assets. Thus, the nature of the reduction 

and not its magnitude determined the value of the variable. 

Although this representation captured degree of downsizing 

to some extent, the use of the two variables for downsizing 

as suggested in this study will enable one to assess the 

effect of downsizing in terms of the nature (i.e., 

repetitive or non-repetitive) of the downsizing activities 

undertaken as well as on the basis of its magnitude. 

Degree of Decline 

Degree of decline prior to downsizing was assessed by 

examining firms' returns prior to the year in which a 

reduction in employment occurred. The change in a firm's 
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returns for the two-year period prior to downsizing was 

calculated, which was consistent with the time period 

specified by Robbins and Pearce (1992) . For firms that 

entered the study in 1986, degree of decline, DD, was 

calculated as 1986 operating income before the effect of 

depreciation divided by 1986 net sales minus 1984 operating 

income before the effect of depreciation divided by 1984 net 

sales. 

Customer Concentration 

Customer concentration was assessed by whether a firm 

had disclosed the existence of a major customer under the 

rules provided by SFAS No. 14. The dummy variable for the 

existence of a major customer, MC, was a value of 1 if the 

firm announced the existence of a major customer in the year 

before initial downsizing, the year of initial downsizing, 

or the year after initial downsizing. For firms that 

disclosed the existence of a major customer in either of 

these three years, the value of MC was 1 for all years. If 

a firm had not disclosed the existence of a major customer 

in these years, the value of MC was 0 for all years in the 

study. Firms that disclosed the existence of a major 

customer were identified by key word searches in annual 

reports in the LEXIS-NEXIS NAARS database. 
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Inside Owner Concentration 

Inside owner concentration (IOC), was measured as the 

ratio of the number of shares held by the five largest 

direct inside shareholders to the total number of common 

shares outstanding (Klassen, 1997). The larger the 

percentage of shares held by the five largest shareholders, 

the higher the degree of inside owner concentration. Inside 

owner concentration was collected from the Spectrum 6 (or 

Insider Holdings) database published by CDA Investment 

Technologies, Inc. and from Compact Disclosure. 

In the following section of this chapter, the empirical 

model will be presented as well as the theoretical variables 

used to test hypotheses. Control variables will also be 

discussed. 

The Empirical Model for Returns 

The notation for the empirical model of the association 

of downsizing and returns is given below: 

RETURNS = a + bilDS + bzREPDS + bsDD + b4MC + 

bsIOC + e. 

Where 

RETURNS = modified return on sales 

a = constant 
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IDS = percentage reduction in employment in the 
year of downsizing 

REPDS = dummy variable for each instance of 
downsizing 

DD degree of decline prior to downsizing 

MC = a dummy variable indicating the existence 

of a major customer 

IOC = inside owner concentration. 

b = slope coefficient for the respective 
variables 

e = randomized error term. 

As discussed earlier, the RETURNS variable was 

calculated as the annual change in the firm's returns 

(operating income before the effect of depreciation divided 

by net sales) compared to the annual change in the industry 

average returns (industry average operating income before 

the effect of depreciation divided by industry average net 

sales). The notation for RETURNS is given below: 

RETURNS-jt = [ (OPIBDjt/NET SALES-jt - OPIBD-jt-i /NET 

SALESjt-i) - (OPIBDit/NET SALESit -

OPIBDit-i/NET SALESit-i) ] . 

Where 

OPIBD = operating income before depreciation 

NET SALES = net sales 

j = firm j returns, for n firms 
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I = industry I for n industries 

t = annual time period 1,2,3,4,and 5 where 1 
was the first year subsequent to the year 
of initial downsizing. 

Control Variables 

The empirical model was modified in order to control 

for the effect of other variables on firms' returns. 

Control variables included measures for age of plant and 

equipment, research and development costs, level of 

inventory, and net property, plant and equipment. Where 

appropriate, variables were expressed as a percentage of 

total sales in order to control for size effects. Age of 

property, plant and equipment required the identification of 

a proxy. It was estimated by the ratio of accumulated 

depreciation to gross cost of property, plant and equipment. 

The proxy for age of property, plant and equipment was 

expected to have a negative relationship with returns. 

Clancy and Johnson (1998) have suggested that the relative 

age of plant assets should have an impact on stockholder 

value. They noted that plant assets become less efficient 

as they age and less adaptable to new strategies. 

Consequently, this variable was expected to have a negative 

relationship with returns. 
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A negative relationship was also expected between the 

level of current research and development (R&D) expenditures 

and returns. Sougiannis (1994) reported that accounting 

earnings reflected benefits from past R&D expenditures, but 

that the relationship was negative for current earnings and 

current R&D expenditures. R&D expenditures were estimated 

by R&D expense as a percentage of total sales. 

It was necessary to control for the effect of inventory 

on returns. The relation between returns and inventories 

was expected to be negative. JIT (just-in-time) inventory 

has become a commonly understood business term, and the 

adoption of JIT is expected to lead to increased returns due 

to the reduction of costs associated with holding 

inventories. Balakrishnan et al. (1996) reported that JIT 

adopters with less concentrated customer bases experienced 

increased return on assets. Clancy (1996) found a negative 

relationship between inventory and residual income. The 

level of inventory was estimated by total inventories as a 

percentage of total sales. 

It was also necessary to control for the effect of net 

property, plant and equipment on returns. The relationship 

between net property, plant and equipment and returns is not 

clear. The work by Dial and Murphy (1995) and Jensen (1993) 

would seem to suggest a negative relationship between net 
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property, plant and equipment and returns. The Institute of 

Management Accountants (1996) suggests that the cost of 

excess capacity is easily underestimated and should be 

reduced in order to increase cost competitiveness. Clancy 

and Johnson (1998) found a negative relationship between net 

plant and stockholder value. However, some authors suggest 

that "slack" (unused capacity) is necessary for firms to 

respond to environmental shifts. Cheng and Kesner (1997) 

reported that the existence of slack increases the ability 

of firms to respond to environmental shifts when the 

responses were directed toward activities which enhance 

external market effectiveness. 

To the extent that inventory and net property, plant 

and equipment can be considered committed or less adaptable 

resources, the adaptation literature also suggests a 

negative relationship between returns and inventory and 

between returns and net property, plant and equipment. 

Burgstahler and Dichev (1997) reported that the adaptation 

value of assets is reflected in a firm's equity value. 

Specifically, at lower levels of earnings the firm's equity 

value was related more to the adaptation value of the assets 

than to the discounted value of expected earnings. 

Burgstahler and Dichev suggested that lower earnings 

can imply a need for alternate business strategies on the 
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part of the firm experiencing low earnings. The adaptation 

value of the firm's assets are thus seen as a more reliable 

indicator of the firm's future earnings than the stream of 

expected future earnings from the firm's current business 

strategy. The implication for this study is that firms that 

engage in downsizing may be more likely to increase returns 

when the firm's assets are more adaptable (e.g., cash, 

accounts receivable, and marketable investments) and 

therefore would be more suitable to alternative business 

strategies than would investments in current plant and 

equipment. If this is the case, then less adaptable, 

committed assets such as inventory and net plant and 

equipment should have a negative relationship with returns. 

It was expected that returns would first increase in 

the time periods immediately subsequent to downsizing 

followed by a period of time in which increases in returns 

declined. In order to capture this effect, dummy variables 

were added to the model to represent the passage of time. 

Returns were regressed against the independent variables for 

the five years subsequent to the year of initial downsizing. 

The regression was therefore estimated for the first year 

following the year of downsizing and the effect of the 

passage of time was captured by the addition of 0,1 dummy 

variables as described below: 
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DYR2 = the second year following downsizing 

DYR3 = the third year following downsizing 

DYR4 = the fourth year following downsizing, and 

DYR5 = the fifth year following downsizing. 

After initial downsizing, if a firm downsized one or more 

additional times, the DYR variable was incremented from the 

latter instance of downsizing. 

It was also expected that greater degrees of downsizing 

would be associated with proportionately lower increases in 

returns. In order to test for this non-linear effect, a 

non-linear term, initial downsizing squared (IDSSQ) was 

included in the model. If greater degrees of downsizing 

were associated with less increases in returns, then this 

variable would have a negative coefficient. 

The full empirical model (1), with the addition of 

control, dummy, and interaction variables (discussed later), 

and the downsizing squared variable is given below: 

RETURNS = a + bilDS + b2REPDS + bsDD + b4MC + 

bsIOC + beAGE + b7RSDEV + bsINVTOTAL + bgNPE + 

bio IDSSQ + biilDSAGE + bi2DYRn + e. 

Where 

RETURNS = the modified return on sales 

a = constant 
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IDS 

REPDS 

DD 

MC 

IOC 

AGE 

RSDEV 

INVTOTAL 

NPE 

IDSSQ 

IDSAGE 

DYRn 

= percentage reduction in employment in the 
year of downsizing 

= a dummy variable with a value of 1 each 
time a firm downsized in the period under 
observation. 

= degree of decline prior to downsizing 

= a dummy variable indicating the existence 
of a major customer 

= inside owner concentration 

= age of plant and equipment 

= research and development 

= level of inventory 

= net property, plant and equipment 

= percentage reduction in employment in the 
year of initial downsizing squared 

= interaction between age of plant and 
equipment and the percentage reduction in 
employment in the year of downsizing 

= years following the year of initial 
downsizing 

= slope coefficient for the respective 
variables 

= a randomized error term. 

mo 

The next section of this chapter will discuss the 

dification of the empirical model in order to replace 

RETURNS with measures of productivity and cost as the 

dependent variables. 
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The Empirical Model for Productivity 

As with operating performance, productivity is not 

directly observable; therefore, it was necessary to develop 

proxies for productivity from the financial information 

collected from the COMPUSTAT database. Proxies for 

productivity were calculated as the ratio of operating 

income before the effect of depreciation to number of 

employees and as the ratio of operating income before the 

effect of depreciation to selling, general, and 

administrative expense. 

Since the effect of downsizing on returns may have been 

the result of the effect of downsizing on productivity, much 

of the reasoning for the inclusion of the independent 

variables in the returns model also applied to the effect of 

downsizing on productivity. It was necessary to control for 

the effect of degree of decline in the productivity model. 

Some researchers have suggested that the degree of decline 

could be a proxy for the nature of management's response to 

insufficient returns (e.g., reactive or proactive) and firms 

with more decline would tend to respond in a reactive 

fashion (e.g., without considering underlying work issues). 

If this were the case, then expectations regarding 

productivity would be the same as those for returns. A 

positive association should have existed between downsizing 
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and productivity in the years immediately following 

downsizing; however, the positive relationship should have 

declined over time. 

The effect of customer concentration on the association 

of downsizing and productivity may have been the reverse of 

that in the returns model. Firms may have increased 

productivity due to downsizing, but failed to achieve 

increases in returns due to price-pressure from a major 

customer. Balakrishnan et al. (1996) presented anecdotal 

evidence that some major customers expected continuous cost 

improvements among their suppliers in order to justify price 

decreases. Therefore, the existence of a major customer may 

have been a motivation to the supplier to seek on-going 

improvements in productivity in order to reduce the costs of 

supplying that major customer. When this was the case, the 

existence of a major customer should have been positively 

associated with changes in productivity. 

There were no expectations regarding the exact nature 

of the relationship between inside owner concentration and 

the association of downsizing and productivity. Demsetz and 

Lehn (1983) reported no significant association between 

ownership concentration and accounting profit rates. Yet, 

Klassen (1997) reported that firms characterized by high 

inside owner concentration facing a high tax regime were 
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less apt to divest assets that resulted in taxable gains. 

Whether and how this tendency might affect decisions 

regarding downsizing is problematic. This variable was 

included in the model for descriptive purposes only. 

It was also necessary to include control variables for 

the age of plant and equipment, research and development, 

and net plant and equipment. The reasoning for including 

these variables was similar to the reasoning for their 

inclusion in the returns model. Older plant and equipment 

may have been less conducive to the achievement of 

productivity gains due a general lack of adaptability. A 

high level of resources committed to existing processes, 

e.g., property, plant, equipment and inventory may also have 

been less conducive to productivity gains due to a lack of 

adaptability. R&D may have been directly related to process 

improvement and have a direct effect on productivity. 

From the literature reviewed, there was no apparent 

reason to assume differential effects on the relationship of 

downsizing and productivity changes due to the level of 

inventory. Level of inventory was thus excluded from the 

productivity model. 

The next section discusses the modification of the 

empirical model for costs as the dependent variable. 
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The Empirical Model for Costs 

Robbins and Pearce (1992) estimated cost retrenchment 

as the net reduction in total costs which included selling, 

general and administrative, interest, and miscellaneous 

costs. This study used the change in selling, general and 

administrative costs as a percentage of net sales. The 

change in selling, general and administrative expense is of 

particular interest due to the extensive commentary in the 

literature that downsizing is a form of control for 

superfluous levels of management and administration. Chu 

(1996) estimated changes in costs as the change in cost of 

goods sold adjusted by the change in inventories. This 

study used the change in cost of goods sold adjusted by the 

change in inventories as a percentage of net sales. 

As in the case of the productivity model, it was 

necessary to include the customer concentration variable in 

the cost model. The reasoning was similar ,i.e., major 

customers may have mandated continuous improvements in 

costs. It was, therefore, expected that the existence of a 

major customer would be negatively associated with changes 

in costs. 

Inside owner concentration and degree of decline were 

included in the cost model, but no predictions were made 

concerning the sign of their expected parameter estimates. 
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The results concerning these two variables should be 

considered descriptive only. 

It was also necessary to include control variables for 

the age of plant and equipment, research and development, 

and net plant and equipment. The reasoning for including 

these variables was similar to the reasoning for their 

inclusion in the returns and productivity models. Older 

plant and equipment may have been less conducive to the 

achievement of cost improvements due to a general lack of 

adaptability. R&D may have been directly related to process 

improvement and have had a direct effect on other costs. A 

relatively high investment in committed resources, as 

opposed to a relatively high investment in more adaptable 

resources, may have influenced the relationship between 

downsizing and costs. 

The next section of this chapter will discuss the 

method by which the hypotheses developed in Chapter III were 

tested. 

Method 

The method used to estimate the associations of 

interest was a cross-sectional, pooled regression. For the 

firms selected, annual changes in returns were calculated 

for a five-year period subsequent to the year in which the 
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firm downsized. The firms selected were those that 

downsized 2.5 percent or more (after two consecutive years 

of not downsizing 2.5 percent or more) in the years 1986, 

1987, 1988, 1989, 1990, and 1991. Annual changes in returns 

were calculated for the 5-year time periods 1987-1991, 1988-

1992, 1989-1993, 1990-1994, 1991-1995, and 1992-1996. The 

annual change in returns was the dependent variable in a 

multiple regression model. The same firms were used in the 

tests of hypotheses relating to productivity and costs. In 

the productivity model, the productivity measures for the 

five-year period subsequent to downsizing were the dependent 

variables. In the cost model, changes in the cost measures 

for the five-year period subsequent to downsizing were the 

dependent variables. 

The independent variable IDS was restricted to the 

percentage reduction in employment in the year the firm 

initially downsized (1986, 1987, 1988, 1989, 1990, or 1991). 

The dummy variable, REPDS, had a value of 1 or 0 each year 

in the subsequent five-year period (1987-1991, 1988-1992, 

1989-1993, 1990-1994, 1991-1995, or 1992-1996) based upon 

whether the firm downsized 2.5 percent or more again. 

The variable for degree of decline, DD, was restricted 

to the ratio of operating income before the effect of 

depreciation divided by net sales in the year of initial 
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downsizing less the ratio of operating income before the 

effect of depreciation to net sales from two years before. 

The dummy variable for customer concentration, MC, was 

1 for all years in the regression if the firm had announced 

the existence of a major customer. The value was 0 for all 

years if the firm had not announced the existence of a major 

customer. 

As mentioned earlier, the values for inside owner 

concentration were collected from Spectrum 6 and Compact 

Disclosure for each year of the five-year period after 

initial downsizing. The values for age of plant and 

equipment, for research and development expense, for total 

inventory, and for net plant and equipment were the values 

reported by COMPUSTAT for each year of the study. 

In this study, it was expected that the sign and 

significance of the parameter estimates of the theoretical 

variables would provide the basis for hypothesis testing. 

As discussed later, the significance of interaction terms 

required that the regression model be used in a predictive 

fashion. As a result, some hypothesis tests required 

examining the level of the dependent variable at different 

levels of the independent variables. The next section will 

discuss expected parameter estimates for the theoretical 

variables and the hypotheses to which they related. 
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Tests of Hypotheses 

HAl suggested that downsizing would be associated with 

an increase in returns. A positive parameter estimate was 

expected for IDS. 

HA2 suggested that larger reductions in employment 

would be associated with less of an increase in returns. A 

negative parameter estimate was expected for IDSSQ. 

HA3 suggested that repetitive downsizing would be 

associated with less of an increase in returns. A negative 

parameter estimate was expected for REPDS. 

HA4, the hypothesis concerning the effect of downsizing 

over time, was assessed through the pattern of the parameter 

estimates for the DYEAR dummy variables. It was expected 

that the parameter estimates for the later years in the five 

year period subsequent to the initial year of downsizing 

would be negative. 

HA5 was tested by the parameter estimate for MC. The 

parameter estimate for MC was expected to be negative. The 

existence of a major customer would have impeded a firm's 

ability to increase returns. 

HA6 was tested by the parameter estimate for DD. A 

positive parameter estimate would indicate that greater 

degrees of decline in the two years prior to downsizing was 

associated with larger increases in returns subsequent to 
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downsizing. Although Robbins and Pearce (1992) reported a 

positive association between degree of decline and 

subsequent turnaround performance, others have suggested 

that firms that implement downsizing in a reactive fashion 

fail to increase their effectiveness. It is therefore 

difficult to predict the nature of the association between 

degree of decline and returns for downsized firms. Any 

findings regarding this variable should therefore be 

considered descriptive. 

HA7 was assessed through the parameter estimate for 

IOC. IOC was constructed as a continuous variable based on 

the percentage of stock held by the five largest direct 

inside owners. Again, since the effect of this variable was 

not clear, no predictions were made concerning the nature of 

the association between inside owner concentration and 

returns for downsized firms. Any findings regarding this 

variable would therefore be considered descriptive. 

The possibility existed for significant interaction 

among the independent variables. Neter et al. (1996) 

defined interaction effects as effects of the independent 

variables on the dependent variable that are not additive. 

That is, the effect of one independent variable may have 

depended upon the level of another independent variable. 

For instance, the age of plant and equipment may have 
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affected the association between downsizing and returns. 

Firms that downsized in order to reduce costs may have found 

that advanced age of plant and equipment offset any cost 

advantage gained from downsizing. Firms that downsized in 

conjunction with selective product/market refocusing may 

have failed to achieve sustainable increases in returns due 

to the decreasing adaptability of aging plant and equipment. 

This suggests the possibility of an interaction between 

downsizing and age of plant and equipment. This was tested 

by the introduction of an interaction variable (IDSAGE) in 

the regressions. 

In addition, non-additive effects could have existed 

between downsizing and inside owner concentration, and 

between downsizing and customer concentration. For example, 

if firms with high inside owner concentration were less 

subject to market pressure to show high current earnings 

(Klassen 1997), then firms with high inside owner 

concentration may have been characterized by less frequent 

but more severe instances of downsizing. Similarly, firms 

with a high degree of concentration, as evidenced by 

announcing the existence of a major customer(s), may have 

had a different response function between downsizing and 

returns than did firms that were not as dependent on major 

customers. The possibility of these interactions was tested 
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with the addition of additional interaction terms in the 

model to represent the interaction of inside owner 

concentration and downsizing, lOCIDS, and the existence of 

major customers and the downsizing variable, MCIDS. 

Test of the hypotheses for productivity and costs were 

conducted in a similar manner. 
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CHAPTER V 

EMPIRICAL RESULTS 

Chapter V reports the results from testing the 

empirical model. The model was first estimated for the 

association of downsizing and returns for firms in 

industries which included SIC codes 20, 27, 35, 36, and 37. 

The model was then estimated for the association of 

downsizing and costs in the same sample. Next, the model 

was estimated with two different measures of productivity as 

the dependent variable. In the first, productivity was 

measured by the ratio of operating income before the effect 

of depreciation to number of employees. In the second, 

productivity was measured by the ratio of operating income 

before the effect of depreciation to selling, general, and 

administrative expense. In the second model of 

productivity, the sample was expanded to include SIC codes 

22, 26, 28, and 34 in an effort to reduce the 

multicollinearity among the independent variables. 

RETURNS Model 

In order to test the hypotheses regarding returns, the 

regression model, with all theoretical variables was 

estimated for the sample data. As can be seen from Table 
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5.1, the variance inflation factors indicated that this 

model exhibited noticeable multicollinearity among the 

independent variables IDS, IDDSQ, IDSAGE, and IDSSQAGE. 

This was expected since IDSSQ was a transformation of IDS, 

IDSAGE was a transformation of IDS and AGE, and IDSSQAGE was 

a transformation of both. Less multicollinearity was 

evident among the transformations of MC and IOC. The model 

was significant (F Value 2.990, Prob>F 0.0001). 

In order to interpret the parameter estimates, the 

first step was to address the multicollinearity evidenced by 

the variance inflation factors. This was necessary because 

the estimated standard deviations of correlated, independent 

variables are inflated which may lead to incorrect 

inferences from significance tests of the independent 

variables (Neter, Kutner, Nachtsheim, and Wasserman, 1996). 

Neter et al.(1996) suggested that multicollinearity can 

be addressed by eliminating one or several of the correlated 

independent variables from the model. This technique 

suffers from two limitations. First, a loss of information 

occurs from the variables eliminated. Second, the 

magnitudes of the parameter estimates of the independent 

variables which remain are affected by the variables 

eliminated. 
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Table 5.1 Parameter Estimates, Returns Model with all 
Interactions 

Variable DF 
Parameter 
Estimate 

Standard 
Error 

T for HO: 
Parameter^O Prob >IT 

Variance 
Inflation 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
INVTOTAL 
NPE 
RSDEV 
IDSAGE 
MCIDS 
MCIDSSQ 
MCIOC 
lOCIDS 
lOCIDSSQ 
IDSSQAGE 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0. 
-0. 
0. 

-0. 
-0. 
-0. 
-0. 
-0. 
-0. 
-0. 
-0. 
0. 

-0. 
-0, 
-0, 
0, 
0, 

-0, 
-0, 
-0, 
0, 

-0, 

027993 
185305 
,129518 
,008459 
.002564 
.002938 
.010943 
,016608 
,017672 
,120171 
,010407 
,026341 
.043236 
,010849 
.109846 
.307138 
.106362 
.186186 
.005342 
.352906 
.499193 
.050723 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0, 
0, 
0. 
0. 
0. 
0. 
0, 
0, 

01974581 
,19084981 
,33121806 
,00378584 
,00482028 
.00571524 
,00697359 
,00999928 
,03494446 
.02412870 
,00882132 
.02122547 
.01801883 
.01596054 
.04629042 
.41545002 
.11829365 
.30015572 
.02310707 
.24977642 
.44738984 
.90356404 

1. 
-0. 
0, 

-2. 
-0. 
-0. 
-1. 
-1, 
-0. 
-4. 
-1. 
1. 

-2, 
-0. 
-2. 
0, 
0, 

-0, 
-0. 
-1, 
1, 

-0, 

,418 
,971 
,391 
.234 
.532 
.514 
.569 
.661 
.506 
,980 
.180 
.241 
.399 
.680 
.373 
.739 
.899 
.620 
.231 
.413 
.116 
.056 

0.1568 
0.3320 
0.6959 
0.0258 
0.5950 

6074 
1171 
0973 
6132 
0001 
2386 
2151 
0167 
4969 
0180 
4600 
3689 
5353 
8172 
1582 
2650 
9553 

0 
167 
172 

1 
1 
1 
1 
1 
6 
1 
6 
5 
1 
1 
1 

202, 
44, 
48, 
2, 

17, 
12, 

228, 

00000000 
23793882 
69535621 
51859161 
34037657 
25080425 
18302793 
11817523 
28896109 
28572284 
22613383 
06559709 
09904494 
49350228 
27654819 
88222195 
62807167 
46308021 
27430607 
70588940 
16234547 
14952368 

Note: Dependent Variable RETURNS 

Source 

Model 
Error 
C Total 

Root 
Dep 
C.V. 

MSE 
Mean 

DF 

21 
596 
617 

0. 
0. 

4419. 

Sum of 
Squares 

0-08750 
0.83062 
0.91812 

,03733 R-s 
,00084 Adj 
,3201 

Mean 
Square 

0.00417 
0.00139 

quare 
R-sq 

0. 
0. 

F Value 

2.990 

.0953 
,0634 

Prob>F 

0.0001 
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A second technique suggested by Neter et al. (1996) is 

to form composite indexes of the correlated independent 

variables; however, a composite index of correlated 

variables in this model would be somewhat difficult to 

interpret. The first remedial technique employed here was 

to sequentially eliminate insignificant collinear 

independent variables from the model. This resulted in a 

model (Table 5.2) in which the multicollinearity was 

reduced. IDS and IDSAGE were significant at the .05 level 

and IDSSQ was significant at the .10 level. 

HAl was that downsizing would be associated with 

increases in returns, and HA2 was that larger reductions in 

employment would be associated with smaller increases in 

returns. The significance of IDSAGE indicated that the 

association of downsizing and returns was conditional on the 

age of property, plant, and equipment. This changed the 

form of the hypotheses tests required for HAl and HA2. 

Simple tests of the significance of parameter estimates 

would be insufficient since the association of downsizing 

and returns was conditional on the age of property, plant, 

and equipment. In order to test HAl and HA2, the regression 

equation was used in a predictive fashion in order to 

determine the predicted levels of the response variable at 
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Table 5.2: Parameter Estimates, Final Returns Model 

Variable 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
INVTOTAL 
NPE 
RSDEV 
IDSAGE 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

0.024435 
-0.166889 
0.125249 
-0.008712 
-0.002532 
-0.003025 
-0.011258 
-0.016336 
-0.008823 
-0.124336 
-0.003428 
-0.002152 
-0.042059 
-0.009101 
-0.111074 
0.239159 

Standard 
Error 

0.01520041 
0.08355049 
0.07319601 
0.00376537 
0.00480120 
0.00569650 
0.00692842 
0.00987240 
0.02292648 
0.02374774 
0.00381063 
0.00964219 
0.01782262 
0.01577217 
0.04599901 
0.11979687 

T for HO: 
Parameter=0 

1.607 
-1.997 
1.711 

-2.314 
-0.527 
-0.531 
-1.625 
-1.655 
-0.385 
-5.236 
-0.900 
-0.223 
-2.360 
-0.577 
-2.415 
1.996 

Prob >|T| 

0.1085 
0.0462 
0.0876 
0.0210 
0.5982 
0.5956 
0.1047 
0.0985 
0.7005 
0.0001 
0.3686 
0.8235 
0.0186 
0.5641 
0.0160 
0.0463 

Variance 
Inflation 

0.00000000 
32.18071302 
8.46786219 
1.50827134 
1.33513962 
1.24761942 
1.17245569 
1.09437030 
2.71796107 
1.25046148 
1.16651410 
1.04957531 
1.07957199 
1.46433292 
1.26560500 
16.93727983 

Note: Dependent Variable RETURNS 

Source 

Model 
Error 
C Total 

DF 

15 
602 
617 

Sum of 
Squares 

0-08260 
0.83561 
0.91821 

0 
0 

Mean 
Square 

00551 
00139 

Root MSE 
Dep Mean 
C.V. 

0-03726 
0.00084 

4415.01110 

R-square 
Adj R-sq 

F Value 

3.967 

0.0900 
0.0673 

Prob>F 

0-0001 
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various levels of downsizing and age of property, plant, and 

equipment. 

Changes in the response variable, RETURNS, were 

calculated for different levels of IDS, IDSSQ, AGE, and 

IDSAGE. Low, medium, and high levels for age of property, 

plant and equipment and for initial downsizing were 

established based on the ranges of values in the data. A 

low level was defined as the midpoint between the minimum 

value of a variable and the value of the first quantile. 

The medium value was defined as the median value and the 

high level was defined as the midpoint between the third 

quantile and the maximum value of the variable. 

For IDS, the low level was a downsizing percentage of 

.035258, the medium level was .090164, and the high level 

was .445494. The low, medium, and high values for IDSSQ 

were the same as the values for IDS squared. For AGE, the 

low level was a ratio of accumulated depreciation to gross 

property, plant, and equipment of .192321, the medium level 

was .48, and the high level was .73605. 

In order to illustrate differences in the dependent 

variable, RETURNS, at different combinations of AGE and IDS, 

a series of equations were calculated and used to graph the 

relationships illustrated in Figure 5.1. Figure 5.1 

illustrates the changes in returns that were associated with 
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Figure 5.1 

Comparison of RETURNS, Low, Medium, and High AGE 
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changes in IDS, IDSSQ, AGE, and IDSAGE. Since the effect of 

the parameter estimates for the other independent variables 

was the same for all levels of IDS and AGE, they were 

deleted in order to simplify the calculations. The 

equations were developed as follows: 

RETURNS = bo + bjos^IDS + bjossQ^IDSSQ + bAGE*AGE + 

biDSAGE* IDSAGE. 

Factoring on IDS and grouping terms led to the following 

equation: 

RETURNS = bo + bAOE^AGE + (bios + biDSAGE*AGE) *1DS + 

biDSSQ*IDSSQ. 

Substituting parameter estimates from Table 5.2 and the low, 

medium, and high age levels gave the following equations for 

graphing the relationships shown in Figure 5.1. 

At low age, 

RETURNS = . 0 2 2 7 3 8 2 - . 1 2 0 8 9 3 7 * b i D s + . 125249*biDssQ 
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At medium a g e , 

RETURNS = . 0 2 0 2 - . 0520927*biDs + . 125249*biDssQ 

At h i g h a g e , 

RETURNS = .0179408 + .009144*biDs + . 12524 9*biDssQ-

From the equations above, it can be seen that the 

direct effect of increasing age was to lower the intercept 

slightly. It decreased from .0227382 to .0179408 as AGE 

increased from low to high. However, the interaction of AGE 

and IDS gave an increasing positive response to the 

dependent variable as AGE increased. The coefficient for 

IDS increased from -.1208937 to .009144 as AGE increased 

from low to high. 

Figure 5.1 clearly illustrates how the association of 

downsizing and returns was conditional on the age of 

property, plant, and equipment. For firms with relatively 

newer property, plant, and equipment (Low Age line in Figure 

1), downsizing was associated with declining returns across 

all levels of downsizing. Firms with medium aged property, 

plant, and equipment experienced little change in returns 

across varying levels of downsizing, but firms with 

relatively older property, plant, and equipment experienced 

increasing returns across all levels of downsizing. 
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A series of F-tests were performed on the linear 

combinations of the parameter estimates for IDS, IDSSQ, AGE, 

and IDSAGE. The coefficients for the F-tests are reported 

in Table 5.3, and the values of the response variable due to 

the effect of IDS, IDSSQ, AGE, and IDSAGE are reported in 

Table 5.4. The F-tests revealed that the effect on the 

response variable of the interaction of different age levels 

and initial downsizing was significantly different at high 

levels of initial downsizing (F Value 5.4946 Prob>F 0.0194). 

These results indicated little support for HAl, that 

initial downsizing would be associated with increased 

returns. At low and medium levels of downsizing, there were 

no significant differences in returns among firms, 

regardless of age of property, plant, and equipment. 

Initial downsizing was associated with increased returns, 

but only at higher levels of downsizing for firms with older 

property, plant, and equipment. 

There was some support for HA2, that higher levels of 

initial downsizing would be associated with less increase in 

returns. At higher levels of downsizing, firms with newer 

property, plant, and equipment had significantly lower 

returns than did firms with older property, plant, and 

equipment. 
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Table 5.3: Coefficients, Returns in F-Tests 

Levels 'IDSSQ -"AGE b i DS 
Low AGE, Low . 0 0 1 2 * b 
IDS 

'IDSAGE 

Medium AGE, 
Low IDS 

High AGE, 
Low IDS 

Low AGE, 
Medium IDS 

Medium AGE, 
Medium IDS 

High AGE, 
Medium IDS 

Low AGE, 
High IDS 

Medium AGE, 
High IDS 

H i g h AGE, 
H i g h IDS 

IDSSQ 

. 0 0 1 2 * b i D S S Q 

. 0 0 1 2 * b i D S S Q 

.0082*biossQ 

.0082*biDssQ 

.0082*biDsSQ 

.1985*biDssQ 

.1985*biDssQ 

.1985*biDssQ 

. 1 9 2 3 * b A G E 

. 7 3 6 0 5 * b A G E 

. 1 9 2 3 * b A G E 

•48*b; ,GE 

. 7 3 6 0 5 * b A G E 

. 1 9 2 3 * b A G E 

.48*bAGE 

. 7 3 6 0 5 * b A G E 

0353 '^b IDS 

0353*biDs 

0353*bios 

0 9 0 2 * b IDS 

0902*biDs 

0902*biDs 

4455*biDs 

4455*biDs 

4455*biDs 

. 0 0 63*biDSAGE 

.0169*b iDSAGE 

. 0 2 6*biDSAGE 

0 1 7 3 * b IDSAGE 

0 4 3 3 * b IDSAGE 

. 0664*b iDSAGE 

.0857*biDSAGE 

. 2 1 3 8 biDSAGE 

.3279*biDSAGE 

Table 5.4: RETURNS, IDS Low, Medium, and High and AGE Low, 

Medium, and High 

Age 
Low 
Medium 
High 

Low 
0.01863 
0.01852 
0.01842 

IDS 
Medium 
0.01286 
0.01652 
0.01978 

High 
-0.00626 
0.02185 
0.04687 

Note: Table 5.4 reports the level of the response variable, 
RETURNS, at different levels of AGE and IDS. 
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These results were somewhat surprising since it had 

been suggested that older property, plant, and equipment 

would be less adaptable and might therefore hinder firms' 

abilities to increase returns. Perhaps companies with older 

plant and equipment had excessive labor forces, and for 

those firms downsizing was an appropriate response to 

competitive pressure. 

Lower returns for firms with newer plant and equipment 

implied that their work forces were productively employed, 

and that downsizing was an inappropriate response to 

competitive pressures. Perhaps downsizing resulted in 

under-utilization of productive capacity; and, as suggested 

by Vollman and Brazas (1993), those firms should have 

focused less on cost-cutting and more on improving quality, 

flexibility, or marketing. 

Hypothesis HA3 was that repetitive downsizing would be 

associated with less increase in returns. The dummy 

variable REPDS was given a value of one in each year 

subsequent to initial downsizing in which the firm reduced 

employment by at least 2.5 percent. The negative parameter 

estimate for REPDS indicated that repetitive downsizing 

shifted the intercept of the regression response downward. 

Previous studies have measured downsizing in terms of a 

single characteristic, e.g., the actual percentage of 
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employees terminated. Others have classified downsizing 

according to two or three different causes to which the 

downsizing was attributed, and others have defined 

downsizing as reductions in size as measured by reductions 

in costs or assets. It is believed that this was the first 

study to use a measure of repetitive downsizing as a 

covariate in the data analysis. The prior literature 

discussed in Chapter III contained discussions by others 

about the effect of one-time layoffs versus continuing 

downsizing and the relative effects of each on the 

productivity and morale of the remaining employees. Shields 

and Young (1992) suggested that downsizing would adversely 

impact the morale and commitment of the remaining employees, 

and Hitt et al. (1994) suggested that this adverse impact 

would be more pronounced when downsizing occurred in a 

repetitive fashion. Results from the returns model could be 

interpreted as empirical support for these suggestions. 

Alternatively, firms with continued lower returns may have 

continued to downsize in an effort to improve operating 

performance. Although the significance of REPDS indicated 

support for HA3, it should be noted that the magnitude of 

its impact, -.008712, was rather small. 

Hypothesis HA4 was that improvements in returns 

associated with downsizing would decrease over time. The 
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negative parameter estimates for the dummy variables DYR4 

and DYR5, although not significant at the .05 level (DYR4 

Prob>T .1047 DYR5 Prob>T .0985), indicated marginal support 

for HA4. As a firm progressed to the fourth and fifth year 

subsequent to an instance of downsizing, the effect of the 

passage of time was to shift the regression response in a 

negative fashion. 

Hypothesis HA5 was that the existence of a major 

customer would reduce the ability of firms that downsized to 

increase returns. The insignificant parameter estimate for 

MC indicated a lack of support for HA5. One explanation is 

that although major customers may have exercised purchasing 

power and effectively demanded price concessions or unbilled 

services, cost reductions on the part of the firm may have 

offset the revenue effect. Thus, the effect of MC would 

have been obscured. 

Hypothesis HA6 was that the degree of decline prior to 

downsizing would moderate the effect of downsizing on 

returns. Degree of decline was calculated as the difference 

in the ratio of operating income before depreciation to net 

sales in the year of downsizing to the ratio of operating 

income before depreciation to net sales in the second year 

prior to initial downsizing. If returns were actually 

decreasing, this variable had a negative value. The 
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significant parameter estimate for DD of -0.125249 indicated 

that firms experiencing decreasing returns prior to 

downsizing improved their returns over the subsequent five 

years almost thirteen percent more than the industry 

average. Thus, support existed for hypothesis HA6 that 

degree of decline would moderate the effect of downsizing on 

returns. This result was consistent with that reported by 

Robbins and Pearce (1992) for the textile industry, i.e., 

greater decline prior to reductions in assets and expenses 

was associated with greater increases in changes in return 

on sales. 

In addition, the methodology of this study permittted 

an insight not possible in the Robbins and Pearce (1992) 

study. Since Robbins and Pearce examined only firms that 

had experienced reductions in returns, their study had no 

results from firms that downsized but had not experienced 

declining returns in the years immediately preceding 

downsizing. This study examined firms that downsized, 

regardless of the direction of returns in the two prior 

years. As a result, the negative parameter estimate for DD 

also indicated that firms that had increasing returns prior 

to downsizing experienced a negative impact on returns 

associated with the two prior years' increases. For firms 

in actual decline, cost savings associated with downsizing 
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more than offset any adverse impact on employee morale. For 

downsizing firms that were not in actual decline, the 

reverse appeared to occur. Perhaps when firms were in 

actual decline, the remaining employees accepted the 

reduction in employment as necessary for the good of the 

firm. As a result, there was little adverse impact on 

morale. Perhaps when firms were not in actual decline but 

downsizing occurred, the remaining employees were less 

accepting of the reduction in employment and there was more 

adverse impact on morale. 

Hypothesis HA7 was that the effect of downsizing on 

returns would vary with the degree of inside ownership. The 

lack of a significant parameter estimate for IOC indicated a 

lack of support for HA7. It is possible that degree of 

inside ownership affected the association of downsizing and 

returns, but not to the extent that the changes were in 

excess of the industry average changes. 

The model reported in Table 5.2 was also estimated with 

the dependent variable trimmed to plus or minus three 

standard deviations from the mean. This resulted in the 

deletion of four companies from the sample data but 

suggested no change from the interpretations discussed 

above. 
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The model was also estimated with firms exhibiting 

studentized residuals greater than 3.5 or less than -3.5 

deleted. Consequently, six firms were deleted from the 

sample data and the results are reported in Table 5.5. The 

fit of this model was comparable (R-square 0.0981 Adj. R-

square 0.0747); however, only DD remained significant at the 

traditional level. The significance of REPDS was reduced 

(Prob>T .0956) and the p-values for IDS, IDSSQ, and IDSAGE 

exceeded 0.20. This indicated that the model reported in 

Table 5.2 was prone to the influence of extreme values. 

Cumulative Downsizing 

As an alternative estimation for degree of downsizing, 

a single variable was substituted for IDS, IDSSQ, and REPDS. 

This variable was the cumulative percentage reduction in 

employment for the year of initial downsizing and subsequent 

years. For example, assume that a firm downsized 10 percent 

in 1986 without having downsized 2.5 percent or more in the 

two prior years, and downsized 11 percent again in 1988. 

The value for the cumulative downsizing variable, CUMDS, 

would be 10 percent in 1987, and its value would be 21 

percent in 1988. If the firm did not downsize 2.5 percent 

or more in 1989, 1990, or 1991, the value of CUMDS remained 

21 percent for those three years. 
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Table 5.5: Parameter Estimates, Final Returns Model 
after the Removal of Firms with Studentized 

Residuals Exceeding 3.5 

Variable 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
INVTOTAL 
NPE 
RSDEV 
IDSAGE 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

0.009491 
-0.081695 
0.061814 
-0-005526 
-0.001798 
-0.004301 
-0.007603 
-0-016409 
0-007922 

-0.128005 
-0.001615 
0.006025 

-0.048667 
0.003309 

-0.083591 
0.133618 

Standard 
Error 

0.01327329 
0.07372089 
0.06440708 
0.00331052 
0.00417282 
0.00494454 
0.00603796 
0.00850547 
0.02002735 
0.02231025 
0.00340681 
0.00848516 
0.01573284 
0.01392059 
0.04296367 
0.10485836 

T for HO: 
Parameter=0 

0.715 
-1.108 
0.960 
-1.669 
-0.431 
-0.870 
-1.259 
-1.929 
0.396 

-5.737 
-0.474 
0.710 

-3.093 
0.238 

-1.946 
1.274 

Prob > 1T1 

0.4749 
0.2683 
0.3376 
0.0956 
0.6666 
0.3848 
0.2085 
0.0542 
0.6926 
0.0001 
0.6357 
0.4779 
0.0021 
0.8122 
0.0522 
0.2031 

Note: Dependent Variable RETURNS 

Source 

Model 
Error 
C Total 

Root MSE 
Dep Mean 
C.V. 

DF 

15 
578 
593 

0.03201 
0.00195 

1642.72980 

Sum of 
Squares 

0.06439 
0.59207 
0.65646 

R-squa 
Adj R-

re 
sq 

Mean 
Square 

0.00429 
0.00102 

0. 
0. 
0981 
0747 

F Value 

4.191 

Prob>F 

0.0001 
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The results from estimating the model with CUMDS are 

reported in Table 5.6. The model was significant (F Value 

3.886 Prob>F 0.0001), with Adj. R-square 0.0573. Of the 

theoretical variables, DD was significant with a negative 

parameter estimate, which was consistent with the results 

from the model reported in Table 5.2. The interaction 

variable for cumulative downsizing and age was insignificant 

and no further modifications were attempted on this model. 

The next part of this chapter will discuss the results 

from estimating the cost model. 

Cost Model 

The association of downsizing and costs was estimated 

with two different representations of cost. The first 

representation was based on the annual change in selling, 

general, and administrative expenses. The second was based 

on changes in cost of goods sold adjusted by changes in 

inventories. 

Selling, General, and 
Administrative Expenses 

To test the hypotheses regarding costs, the regression 

model, with all theoretical variables was estimated for the 

sample data on the annual change in selling, general, and 

administrative costs expressed as a percentage of sales. As 

94 



Table 5 . 6 : Parameter E s t i m a t e s , Re turns wi th CUMDS 

Variable 

INTERCEP 
CUMDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
INVTOTAL 
NPE 
RSDEV 
CUMDSAGE 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

0.006800 
-0.018266 
0.001405 
0.000318 
-0.008344 
-0.012887 
0.016537 

-0.137766 
-0.001540 
-0.002225 
-0.036135 
-0.009608 
-0.132765 
0.011858 

Standard 
Error 

0-01511462 
0.02890237 
0.00435364 
0.00535945 
0.00672093 
0.00971683 
0.02488015 
0.02319110 
0.00374549 
0.00969319 
0-01800459 
0.01576884 
0.04562960 
0.05459279 

T for HO: 
Parameter=0 

0.450 
-0.632 
0.323 
0.059 

-1.241 
-1.326 
0.665 

-5.940 
-0.411 
-0.230 
-2.007 
-0.609 
-2.910 
0.217 

Prob >1 

0.6529 
0.5276 
0.7470 
0.9527 
0.2149 
0.1853 
0.5065 
0.0001 
0.6812 
0.8185 
0.0452 
0.5426 
0.0038 
0.8281 

Variance 
T| Inflation 

0-00000000 
15.80019178 
1.08621824 
1.09267515 
1.09161905 
1.04894587 
3.16707923 
1.17992075 
1.11506313 
1.04949518 
1.09008294 
1.44824218 
1.23219408 
19.55388562 

Note: Dependent V a r i a b l e RETURNS 

Source 

Model 
Error 
C Total 

DF 

13 
604 
617 

Sum of 
Squares 

0.07087 
0.84735 
0.91821 

0 
0 

Mean 
Square 

00545 
00140 

F Value 

3.886 

Root MSE 
Dep Mean 
C.V. 

0.03746 
0.00084 

4438.53396 

R-square 
Adj R-sq 

0.0772 
0.0573 

Prob>F 

0.0001 
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can be seen from Table 5.7, this model was insignificant 

(F Value 1.132 Prob>F 0.3113). It is not clear why this 

model exhibited such a poor fit. Perhaps when selling, 

general, and administrative expense as a percentage of net 

sales was the dependent variable there was more of a non

linear relationship between the dependent and independent 

variables. Perhaps there were omitted variables or 

measurement problems. Whatever the reason for the poor fit, 

no refinements were attempted with the model of selling, 

general, and administrative costs. 

Cost of Goods Sold 

The regression model was also estimated with the sample 

data on the annual change (COSTCHG) in cost of goods sold 

adjusted by the change in inventories, with the total change 

expressed as a percentage of net sales. From Table 5.8, it 

can be seen that the model was significant (F Value 2.605 

Prob>F 0.0001) with Adj. R-square 0.0518. As with returns, 

multicollinearity existed among several variables. Before 

attempting to interpret parameter estimates, the interaction 

terms with insignificant parameter estimates were 

sequentially deleted. lOCIDSSQ and IDSSQAGE were deleted 

first. After their deletion, lOCIDS and MCIOC remained 
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Table 5.7: Parameter Estimates, Change in Selling, General, 
and Administrative Costs with all Interaction Variables 

Variable DF 
Parameter 
Estimate 

Standard 
Error 

T for HO: 
Parameter=0 Prob >|T| 

Variance 
Inflation 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
NPE 
RSDEV 
IDSAGE 
MCIDS 
MCIDSSQ 
MCIOC 
lOCIDS 
lOCIDSSQ 
IDSSQAGE 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0. 
-0. 
0. 
0. 

-0. 
-0. 
0. 
0. 

-0. 
0. 
0, 

-0. 
0, 

-0, 
0, 

-0, 
0, 
0 
0 

-0 
-1 

009016 
224183 
,567691 
,007550 
,006014 
,001425 
,016205 
,006710 
,026392 
,016400 
.001480 
.022240 
.004430 
.028949 
.456821 
.003711 
.213557 
.002450 
.354333 
.628037 
.447062 

0.02108920 
0.20651313 
0.35799178 
0.00409662 
0.00521214 
0.00617374 
0.00753878 
0.01081128 
0.03780051 
0.02588313 
0.00952469 
0.02294337 
0.01722422 
0.04988374 
0.44952354 
0.12734303 
0.32308320 
0.02494406 
0.27027420 
0.48411864 
0.97598627 

0. 
-1. 
1. 
1. 

-1. 
-0. 
2. 
0. 

-0, 
0. 
0. 

-0. 
0. 

-0. 
1, 

-0, 
0. 
0, 
1, 

-1, 
-1, 

,428 
,086 
,586 
,843 
,154 
,231 
,150 
,621 
,698 
.634 
.155 
,969 
.257 
.580 
.016 
.029 
.661 
.098 
.311 
.297 
.483 

0, 
0, 
0, 
0, 
0. 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0. 
0, 

.6691 

.2781 

.1133 

.0658 

.2491 

.8175 

.0320 

.5351 

.4853 

.5266 

.8766 

.3328 

.7971 

.5619 

.3099 

.9768 

.5089 

.9218 

.1904 

.1950 

.1387 

0 
167, 
172, 

1, 
1, 
1. 
1, 
1, 
6, 
1, 
6, 
5, 
1, 
1, 

202, 
44. 
47, 
2, 

17. 
12. 

227, 

.00000000 

.23027717 

.29273142 

.51858040 

.33838976 

.24647671 

.18073465 

.11633649 

.28471642 

.26351736 

.19899216 

.05473583 

.48545058 

.26602166 

.85209851 

.16759890 

.95288164 

.26340192 

.70484976 

.16233343 
,33029029 

Note: Dependent Variable CSGACOST 

Source 

Model 
Error 
C Total 

DF 

20 
597 
617 

Sum of 
Squares 

0.03694 
0.97423 
1.01117 

0 
0 

Mean 
Square 

00185 
00163 

F Value 

1.132 

Prob>F 

0.3113 

Root MSE 
Dep Mean 
C.V. 

0.04040 
-0-00149 

-2710.66554 

R-square 
Adj R-sq 

0 
0 
0365 
0043 
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Table 5 . 8 : Parameter E s t i m a t e s , COSTCHG Model wi th a l l 
I n t e r a c t i o n s 

Variable 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
INVTOTAL 
NPE 
RSDEV 
IDSAGE 
MCIDS 
MCIDSSQ 
MCIOC 
lOCIDS 
lOCIDSSQ 
IDSSQAGE 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

-0.048446 
0.596404 

-0.457013 
-0.039313 
-0.018018 
-0.029986 
-0.041795 
-0.015422 
0.110524 

-0.009803 
0.026899 

-0.033319 
0.042402 
0.018521 
0.040761 

-0.881227 
-0.465090 
1.255505 
0.007056 
0.185134 
0.077502 

-0.105845 

Standard 
Error 

0.03481146 
0.33646437 
0.58393077 
0.00667435 
0.00849806 
0.01007586 
0.01229431 
0.01762852 
0-06160638 
0.04253842 
0.01555181 
0.03742008 
0.03176683 
0.02813810 
0-08160908 
0.73243002 
0.20854933 
0.52916849 
0-04073730 
0.44035080 
0.78873928 
1.59296521 

T for HO: 
Parameter=0 

-1.392 
1.773 

-0.783 
-5.890 
-2.120 
-2.976 
-3.400 
-0.875 
1.794 

-0.230 
1.730 

-0.890 
1.335 
0.658 
0.499 

-1.203 
-2.230 
2.373 
0.173 
0.420 
0.098 

-0.066 

Prob >1 

0.1645 
0.0768 
0.4341 
0.0001 
0.0344 
0-0030 
0.0007 
0.3820 
0.0733 
0.8178 
0.0842 
0.3736 
0.1825 
0.5106 
0.6176 
0.2294 
0.0261 
0.0180 
0.8626 
0.6743 
0.9218 
0.9470 

Variance 
T| Inflation 

0-00000000 
167.23793882 
172.69535621 

1.51859161 
1.34037657 
1.25080425 
1.18302793 
1.11817523 
6.28896109 
1.28572284 
6.22613383 
5.06559709 
1.09904494 
1.49350228 
1.27654819 

202.88222195 
44.62807167 
48.46308021 
2.27430607 
17.70588940 
12.16234547 

228.14952368 

Note: Dependent V a r i a b l e COSTCHG 

Source 

Model 
Error 
C Total 

DF 

21 
596 
617 

Sum of 
Squares 

0.23694 
2.58164 
2.81858 

0 
0 

Mean 
Square 

01128 
00433 

F Value 

2.605 

Prob>F 

0.0001 

Root MSE 
Dep Mean 
C.V. 

0.06582 
0.00302 

2182.65049 

R-square 
Adj R-sq 

0 
0 

0841 
0518 
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insignificant and were deleted. Table 5.9 shows that the 

remaining interaction terms were significant and the only 

variables exhibiting multicollinearity were those that were 

the source or result of transformations. 

Since the interactions and the variables from which 

they arose were significant at the traditional level 

(although the Prob>|T| for MC was slightly above .05 at 

0.0556), tests of hypotheses in the COSTCHG model were also 

more complex than tests of the parameter estimates only. 

The interaction terms IDSAGE, MCIDS, and MCIDSSQ, were all 

significant in the COSTCHG model. This indicated that the 

association of downsizing and cost changes was conditional 

on both age of plant and equipment and the existence of 

major customers. As in the returns model, tests of HAICOST 

and HA2C0ST required the use of the model in a predictive 

fashion. The model was used to predict the response 

variable at different levels of downsizing and age of 

property, plant, and equipment, and with and without the 

existence of major customers. Equations for graphing and 

for testing linear combinations of the parameter estimates 

in the cost change model were developed in a manner similar 

to that described for the returns model. In order to 

simplify calculations, the effect of independent variables 
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Table 5.9: Parameter Estimates, COSTCHG Model with 
IDSSQAGE, lOCIDSSQ, MCIOC, and lOCIDS Deleted 

Variable 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
INVTOTAL 
NPE 
RSDEV 
IDSAGE 
MCIDS 
MCIDSSQ 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

-0.050270 
0.614241 
-0.455717 
-0.039179 
-0.017966 
-0.029759 
-0.042638 
-0.017797 
0.110381 
-0.007160 
0.026416 
-0.011051 
0.042428 
0.017985 
0.044860 

-0.899357 
-0.439336 
1.180199 

Standard 
Error 

0.03021288 
0.19249396 
0.16326664 
0.00664837 
0.00847244 
0-01004491 
0.01223154 
0.01743204 
0.04635018 
0.04230013 
0.01377279 
0.01701006 
0.03155437 
0.02790735 
0.08134274 
0.29169878 
0.16673067 
0.34444559 

T for HO: 
Parameter=0 

-1.664 
3.191 
-2.791 
-5.893 
-2.121 
-2.963 
-3.486 
-1.021 
2.381 
-0.169 
1.918 

-0.650 
1.345 
0.644 
0-551 

-3.083 
-2.635 
3.426 

Prob >|T| 

0.0967 
0.0015 
0.0054 
0.0001 
0.0344 
0.0032 
0.0005 
0.3077 
0.0176 
0.8656 
0.0556 
0.5162 
0.1793 
0.5195 
0.5815 
0.0021 
0.0086 
0.0007 

Variance 
Inflation 

0.00000000 
54.97452687 
13.55887021 
1.51329552 
1.33805714 
1.24849829 
1.17603367 
1.09810786 
3.57520625 
1.27684640 
4.90423209 
1.05124435 
1.08907401 
1.47544867 
1.27370391 

32.31852916 
28.64785782 
20.62219768 

Note: Dependent Variable COSTCHG 

Source 

Model 
Error 
C Total 

DF 

17 
600 
617 

Sum of 
Squares 

0.23078 
2.58780 
2.81858 

Mean 
Square 

0.01358 
0.00431 

Root MSE 
Dep Mean 
C.V. 

0.06567 
0.00302 

2177.95491 

R-square 
Adj R-sq 

F Value 

3.148 

0 
0 

0819 
0559 

Prob>F 

0.0001 
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on COSTCHG t h a t w e r e t h e same r e g a r d l e s s of a g e , d o w n s i z i n g , 

o r t h e e x i s t e n c e of m a j o r c u s t o m e r s w e r e d e l e t e d . 

Fo r i l l u s t r a t i v e p u r p o s e s , t h e d e v e l o p m e n t of t h e 

e q u a t i o n f o r t h e e f f e c t on COSTCHG when f i r m s h a d a n n o u n c e d 

t h e e x i s t e n c e of m a j o r c u s t o m e r s i s shown b e l o w : 

COSTCHG = bo + biDs^IDS + bACE^AGE + bwc^MC + 

biDSAGE^IDS^AGE + bMciDs'^MC^IDS + 

biDssQ*IDSSQ + bMciDSSQ^MC^IDSSQ. 

F a c t o r i n g on IDS and IDSSQ and c o l l e c t i n g t e r m s g a v e t h e 

f o l l o w i n g : 

COSTCHG = (bo + bAGE^AGE + bnc) + 

(biDS + biDSAGE'̂ AGE + bMciDs)IDS + 

(biDSSQ + bjyiciDSSQ) IDSSQ. 

In the equation above, it can be seen that the effect 

of both AGE and the existence of major customers influenced 

the level of the intercept. The interaction of AGE and IDS 

and MC and IDS influenced the coefficient for IDS, and the 

interaction of MC and IDSSQ influenced the coefficient for 

IDSSQ. When firms had not announced the existence of major 
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customers, the value of MC was 0 and terms that included MC 

had no effect on the dependent variable. 

Figures 5.2, 5.3, 5.4, and 5.5 and Table 5.10 

illustrate the effect on the response variable, COSTCHG, of 

varying levels of initial downsizing, the age of property, 

plant and equipment, and the existence or lack of existence 

of major customers. From Figures 5.2 and 5.3 it is evident 

that, at higher levels of initial downsizing, the existence 

of a major customer affected the ability of firms to improve 

the ratio of cost of goods sold to net sales. When 

property, plant and equipment were relatively newer (Low AGE 

MC - Figure 5.2), firms that had announced the existence of 

a major customer experienced increasing costs at all levels 

of downsizing. For firms without the existence of a major 

customer and relatively newer plant and equipment, the 

increase in costs was less. For firms with relatively older 

plant and equipment. Figure 5.3, those without the existence 

of a major customer experienced decreasing costs across all 

levels of downsizing. A comparison of Figures 5.4 and 5.5 

reveals that firms with relatively newer plant and 

equipment, in general, experienced increasing costs when 

they had announced the existence of a major customer. It 

also reveals that firms with relatively older plant and 
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Figure 5.2 

Comparison of COSTCHG, AGE of Plant and Equipment Low and 
with and without the Existence of Major Customers 
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Figure 5.3 

Comparison of COSTCHG, AGE of Plant and Equipment High and 
with and without the Existence of Major Customers 
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Comparison of COSTCHG, all AGES without the Existence of 
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Table 5.10: COSTCHG, AGE Low, Medium, and High, with and 
without the Existence of Major Customers 

IDS 

With MC 

IDS 

Without MC 

Age Low Medium High Low Medium High 

Low -0.0017 

Medium 0.0210 

High 0.0411 

0.0034 0.1420 

0.0119 0.0585 

0.0194 -0.0158 

-0.0141 0.0070 0.0771 

0.0086 0-0155 -0.0064 

0.0287 0.0230 -0.0807 

Note: Table 5.10 reports the association of the response variable, 
COSTCHG, and IDS at various levels of AGE and with and without the 
existence of major customers. 
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equipment and without the existence of major customers 

experienced, in general, lower costs. An F-test on the 

effect of MC revealed that the difference in the effect on 

the dependent variable was significant (F Value 6.2810 

Prob>F 0.0125) at high levels of downsizing. 

HA5 in the returns model was that the existence of 

major customers would hinder a firm's ability to increase 

returns. Although not supported in the returns model, 

results from the cost model provide some measure of support 

for HA5. At higher levels of downsizing, firms with newer 

property, plant, and equipment and with the existence of 

major customers experienced increasing costs as a percentage 

of sales. Presumably, the increasing costs would have 

hindered the ability of firms to increase returns. 

The first hypothesis regarding costs, HAICOST, 

suggested that downsizing would be associated with decreases 

in costs, and HA2C0ST suggested that larger reductions in 

employment would result in smaller decreases in costs. The 

significance of the interaction variables indicated that the 

association of downsizing and cost changes was conditional 

on the age of property, plant, and equipment as well as the 

existence of major customers. When property, plant, and 

equipment were relatively newer and the firm had announced 

the existence of major customers (Figure 4 - Low Age MC), 
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downsizing appeared to be associated with increasing costs 

at all levels of IDS. When property, plant, and equipment 

were relatively newer and the firm had not announced the 

existence of major customers (Figure 5.5 - Low Age No MC), 

downsizing appeared to be associated with increasing costs, 

at least at lower and medium levels of downsizing. Thus, 

there appeared to be no support for HACOSTl and HAC0ST2 for 

firms with newer property, plant, and equipment. 

When firms had relatively older property, plant, and 

equipment, the association of downsizing and cost changes 

differed. Firms with older facilities and major customers 

(Figure 5.4 - High Age MC) experienced decreasing costs at 

low and moderate levels of downsizing (consistent with 

HAICOST), and the decrease in costs appeared to subside at 

higher levels of downsizing (consistent with HA2C0ST). 

Firms with older facilities and without major customers 

(Figure 5.5 - High Age No MC) experienced decreasing costs 

across all levels of IDS. Thus, there is some support for 

HACOSTl and HAC0ST2 for firms with major customers and with 

older property, plant, and equipment. 

Perhaps the most interesting result from the analysis 

of the COSTCHG model is the influence of major customers. 

One explanation for the result reported above is that major 

customers were able to push more costs onto their suppliers 
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This explanation would be consistent with the adoption of 

JIT inventory practices on the part of major customers with 

the result that inventory holding costs were assumed by the 

supplier. One explanation as to why this was significant at 

higher levels of downsizing only would be that as the 

magnitude of downsizing increased, firms with major 

customers had a higher percentage of their costs tied to the 

policies of major customers. 

Since the cost measure was the ratio of cost of goods 

sold adjusted by inventory changes to net sales, major 

customers could have influenced the level of that variable 

through either the numerator or the denominator. If major 

customers, as a result of the adoption of JIT inventory 

policies, were successful in shifting inventory holding 

costs to their suppliers, then the numerator as well as the 

overall cost measure would have increased. This would have 

occurred if major customers were successful in forcing 

suppliers to bear the cost of holding inventories of the 

major customers' manufacturing inputs. Major customers 

could have also affected the denominator of the cost 

measure, sales, through their use of purchasing power. If 

major customers mandated price decreases or unbilled 

services, then the denominator of the cost measure would 

have decreased, and the overall measure would have 
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increased. In either case, downsizing firms with major 

customers would have been hindered in their effort to reduce 

costs as a percentage of sales. 

The ability of firms with older facilities to reduce 

costs is consistent with results from the returns model. 

Firms with older property, plant, and equipment were able to 

increase the ratio of operating income before the effect of 

depreciation to net sales. They were also able to decrease 

the ratio of cost of goods sold (adjusted by inventory 

changes) to net sales. In both the returns and the cost 

change model, differences in the dependent variables at 

varying ages were significantly different at higher levels 

of downsizing. This is an indication that downsizing is 

often an appropriate competitive response for more mature 

organizations. Perhaps older organizations were burdened 

more with labor costs from unnecessary or marginally 

productive positions. Through downsizing, these 

organizations were able to improve the ratio of costs of 

goods sold to net sales to the extent that they were able to 

earn returns in excess of the industry average. 

The third cost hypothesis, HA3C0ST, stated that 

repetitive downsizing would be associated with less decrease 

in costs. The negative parameter estimate for REPDS 
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indicated the reverse. Firms that engaged in repetitive 

downsizing continued to reduce costs. This result was not 

consistent with results from the returns model concerning 

HA3. In the returns model, REPDS was associated with 

decreasing returns. This lack of correspondence between the 

cost and returns model is likely explained by differences in 

the measurement of the dependent variables. It is possible 

that firms that repetitively downsized were able to reduce 

cost of goods sold as a percentage of sales, but were unable 

to translate the cost reduction into an increase in returns 

which exceeded the industry average returns. 

The fourth cost hypothesis, HA4C0ST, was that decreases 

in costs would dissipate over time. The negative parameter 

estimates for DYR2, DYR3, and DYR4 were evidence that costs 

continued to decrease through the fourth year after the year 

of initial downsizing. The parameter estimate for the fifth 

year was not significant, indicating that in the fifth year 

after downsizing, the reduction in costs did dissipate. 

Thus, there is some support for HA4 that the reduction in 

costs would dissipate over time. 

The cost model was also estimated with firms exhibiting 

studentized residuals greater than 3.5 or less than -3.5 
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deleted. The results, reported in Table 5.11, were 

comparable to the model reported in Table 5.9. No further 

modifications were made to the model with studentized 

residuals deleted. 

The next part of this chapter will discuss the results 

from estimating the productivity model. 

Productivity Model 

The association of downsizing and productivity was also 

estimated with two representations of productivity. The 

first was the ratio of operating income before the effect of 

depreciation to the number of employees. The second was the 

ratio of operating income before the effect of depreciation 

to selling, general and administrative expense. 

Operating Income to 
Number of Employees 

As with returns and costs, the theoretical model, with 

all interaction variables, was used to estimate the 

relationship of downsizing to productivity. Table 5.12 

reports the results with productivity measured by the ratio 

of operating income before the effect of depreciation to the 

number of employees (PRODI). The model was significant 
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Table 5.11: Parameter Estimates, COSTCHG Model after the 
Removal of Firms with Studentized Residuals Exceeding 3.5 

Variable 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
INVTOTAL 
NPE 
RSDEV 
IDSAGE 
MCIDS 
MCIDSSQ 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

-0.031411 
0.396150 

-0.320095 
-0.039577 
-0.024115 
-0.024585 
-0.030359 
-0.015665 
0.071051 
0.021259 
0.021387 
-0.016697 
0.063006 
0.024134 
-0.004035 
-0.547805 
-0.332406 
0.770233 

Standard 
Error 

0.02521895 
0.16109103 
0.13570848 
0.00553757 
0.00703270 
0.00843832 
0.01017866 
0.01435219 
0-03900088 
0-03681321 
0.01139129 
0.01417746 
0.02759786 
0.02333516 
0.07088706 
0.24523528 
0.13928195 
0.29725310 

T for HO: 
Parameter=0 

-1.246 
2.459 
-2.359 
-7.147 
-3.429 
-2.914 
-2.983 
-1.091 
1.822 
0.577 
1.878 

-1.178 
2.283 
1.034 

-0.057 
-2.234 
-2.387 
2.591 

Prob > 1T1 

0.2134 
0.0142 
0.0187 
0.0001 
0.0006 
0.0037 
0.0030 
0.2755 
0.0690 
0.5638 
0.0609 
0.2394 
0.0228 
0.3015 
0.9546 
0-0259 
0.0173 
0.0098 

Note: Dependent Variable COSTCHG 

Source 

Model 
Error 
C Total 

DF 

17 
583 
600 

Sum of 
Squares 

0.20011 
1.69803 
1.89814 

Mean 
Square 

0.01177 
0.00291 

Root MSE 
Dep Mean 
C.V. 

0.05397 
0.00159 

3387.86735 

R-square 
Adj R-sq 

F Value 

4.042 

0.1054 
0.0793 

Prob>F 

0-0001 
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Table 5.12 Parameter Estimates, PRODI with all 
Interactions 

Variable DF 
Parameter 
Estimate 

Standard 
Error 

T for HO: 
Parameter^O Prob >|T 

Variance 
Inflation 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
NPE 
RSDEV 
IDSAGE 
MCIDS 
MCIDSSQ 
lOCIDS 
lOCIDSSQ 
IDSSQAGE 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

19. 
-98. 
209. 
-1. 
2. 
10. 
12. 
14. 

-20, 
1, 
7, 

-15, 
17, 
37, 

274, 
-92, 
211, 
-10, 
119 

-667 

037661 
679842 
,840658 
,580566 
,612516 
,738025 
,566083 
,353812 
,809387 
,619523 
.308999 
.435629 
.640602 
.187889 
.048895 
.120031 
.585531 
.476495 
.330953 
.193692 

7. 
75. 
131. 
1. 
1. 
2. 
2. 
3. 
13. 
9. 
3. 
8, 
6. 

18, 
164, 
46, 
117, 
98, 

177, 
356, 

,72546819 
,67871941 
,04294704 
,50518501 
,91246237 
,26490706 
,76427064 
,95942044 
,84792350 
,47052744 
.33192344 
.34882375 
.27971812 
.27683145 
.58384139 
.47498604 
.68228068 
.15327187 
.04188246 
.63600955 

2. 
-1. 
1. 

-1, 
1. 
4. 
4. 
3. 

-1. 
0, 
2, 

-1, 
2. 
2, 
1, 

-1. 
1, 

-0, 
0. 

-1. 

,464 
,304 
,601 
,050 
,366 
,741 
.546 
.625 
.503 
,171 
,194 
,849 
.809 
.035 
.665 
.982 
.798 
.107 
.674 
.871 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0140 
1928 
1098 
2941 
1724 
0001 
0001 
0003 
1334 
8643 
0286 
0650 
0051 
0423 
0964 
0479 
0727 
9150 
5006 
0619 

0 
167 
172 

1 
1 
1 
1 
1 
6, 
1, 
5, 
4, 
1, 
1. 

202, 
43, 
47, 
17, 
12. 

226. 

00000000 
27970394 
01911708 
52431553 
34186698 
24959799 
18264380 
11556997 
27947714 
26045013 
64680879 
98341826 
47105288 
26489030 
59350025 
81394197 
39788557 
39447057 
11877262 
17502281 

Note: Dependent Variable PRODI 

Source 

Model 
Error 
C Total 

DF 
Sum of 
Squares 

19 26276.63000 
596 130527.85661 
615 156804.48661 

Mean 
Square 

1382.98053 
219.00647 

Root MSE 
Dep Mean 
C.V. 

14 
16 
88 

79887 
72217 
49851 

R - s q u a r e 
Adj R-sq 

F Va lue 

6 .315 

0 .1676 
0 .1410 

Prob>F 

0 . 0 0 0 1 
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(F Value 6.135, Prob>F 0.0001) with Adj. R-square .1410. 

Six firms with standardized residuals greater than 3.5 or 

less than -3.5 were deleted. The results, reported in Table 

5.13, show that this model was also significant (F Value 

5.660 Prob>F 0.0001) with Adj. R-square .1299. 

The model exhibited multicollinearity because it 

contained interaction variables which were transformations 

of IDS, AGE, MC, and IOC. Insignificant interaction 

variables were deleted in a sequential fashion, beginning 

with the interaction variable with the least significance. 

This resulted in the deletion of lOCIDS, IDSAGE, MCIDS, and 

MCIDSSQ. The final model exhibited much less 

multicollinearity and is reported in Table 5.14. 

A comparison of the parameter estimates for IDS and 

IDSSQ indicated that the squared term was more dominant, and 

the opposite signs indicated non-linearity in the 

relationship of downsizing and productivity. AGE, although 

not significant on its own, did influence the association of 

downsizing and changes in productivity through the 

interaction of age of plant and equipment and larger initial 

downsizing (IDSSQ). The negative parameter estimate for IOC 

seemed to indicate that higher levels of ownership by 

insiders was negatively associated with productivity; 

however, the positive parameter estimate for lOCIDSSQ seemed 
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Table 5.13: Parameter Estimates, PRODI with all 
Interactions and after the Removal of Firms 
with Studentized Residuals Exceeding 3.5 

Variable 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
NPE 
RSDEV 
IDSAGE 
MCIDS 
MCIDSSQ 
lOCIDS 
lOCIDSSQ 
IDSSQAGE 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

13.130547 
-14.125207 
69.720745 
-0.801696 
2.151534 
7.906294 
10.122135 
7.450119 

-0.202068 
-1.200512 
2.612896 

-10.157641 
3.366127 

41.348640 
6.943226 

-16.251902 
34.902461 
4.361400 

57.953401 
-137.977614 

Standard 
Error 

5.77668862 
57.06128156 
97.88446428 
1.12256975 
1.43053421 
1.70552880 
2.08667102 
3.10486628 
10.34976569 
7.00216500 
2.50731047 
6.18050802 
5.00959827 
14.14923634 
123.26808632 
34.64246370 
87.30740047 
72.66836740 
131.02243912 
264.99159175 

T for HO: 
Parameter=0 

2.273 
-0.248 
0-712 

-0.714 
1.504 
4.636 
4.851 
2.399 

-0.020 
-0.171 
1.042 

-1.643 
0.672 
2.922 
0.056 

-0.469 
0.400 
0.060 
0.442 

-0.521 

Prob >| 

0.0234 
0.8046 
0.4766 
0.4754 
0.1331 
0.0001 
0.0001 
0.0167 
0.9844 
0.8639 
0.2978 
0.1008 
0.5019 
0.0036 
0.9551 
0.6392 
0.6895 
0.9522 
0.6584 
0.6028 

Variance 
T| Inflation 

0.00000000 
173.66907280 
176.93240645 
1.51454352 
1.34253793 
1.24487843 
1.17764241 
1.11193744 
6.29644796 
1.26181254 
5.73167462 
4.98463042 
1.46470533 
1.27410381 

207.61283195 
44.77847365 
48.11519769 
17.49130414 
12.24317925 

230.00347336 

Note: Dependent Variable PRODI 

Source 

Model 
Error 
C Total 

Root 
Dep 
C.V. 

MSE 
Mean 

DF 

19 
574 
593 

10 
15 
72 

Sum of 
Squares 

12744.90337 
68027.87817 
80772.78155 

.88648 R-s 

.11729 Adj 

.01346 

Mean 
Square 

670.78439 
118.51547 

quare 
R-sq 

0. 
0. 

F Value 

5.660 

.1578 

.1299 

Prob>F 

0.0001 
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Table 5.14: Parameter Estimates, PRODI with lOCIDS, IDSAGE, 
MCIDS, and MCIDSSQ Deleted and with the Deletion of Firms 

with Studentized Residuals Exceeding 3.5 

Variable 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
NPE 
RSDEV 
lOCIDSSQ 
IDSSQAGE 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 -

Parameter 
Estimate 

13.681502 
-15.413884 
63.572340 
-0.788407 
2.140674 
7.919240 
10.161761 
7.454799 

-0.582923 
-0.842863 
1.533183 

-9.835604 
3.095682 

40.902217 
62.825808 

-101.172209 

Standard 
Error 

3.78501688 
12.32774512 
24.85343412 
1.11523929 
1.42410721 
1.69796493 
2.07495360 
3.08747037 
5.30634484 
6.85762307 
1.11884216 
3.00366760 
4.95706874 
14.00600843 
57.74352467 
54.97560351 

T for HO: 
Parameter=0 

3.615 
-1.250 
2.558 

-0.707 
1.503 
4.664 
4.897 
2.415 

-0.110 
-0.123 
1.370 

-3.275 
0.624 
2.920 
1.088 

-1.840 

Prob >|T| 

0.0003 
0.2117 
0-0108 
0.4799 
0.1333 
0.0001 
0.0001 
0.0161 
0.9126 
0.9022 
0.1711 
0.0011 
0.5325 
0.0036 
0.2770 
0.0662 

Variance 
Inflation 

0.00000000 
8.15889394 
11.48093374 
1.50458163 
1.33918318 
1.24191196 
1.17205177 
1.10668672 
1.66590439 
1.21815325 
1.14875523 
1.18498514 
1.44350701 
1.25658575 
2.39350301 
9.96402410 

Note: Dependent Variable PRODI 

Source 

Model 
Error 
C Total 

Sum of 
DF Squares 

15 12714.91668 
578 68057.86487 
593 80772.78155 

847 
117 

Mean 
Square 

66111 
74717 

F Value 

7.199 

Prob>F 

0.0001 

Root MSE 
Dep Mean 
C.V. 

10.85114 
15.11729 
71.77966 

R-square 
Adj R-sq 

0 
0 

1574 
1355 
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to indicate that the interaction of inside ownership and 

higher initial downsizing was positively associated with 

changes in productivity. 

The significance of the interaction variables in the 

PRODI model indicated that HAIPROD and HA2PR0D could not be 

tested by the parameter estimates for IDS and IDSSQ alone. 

The association of downsizing and productivity was 

conditional on the degree of inside ownership and the age of 

property, plant, and equipment. Equations for graphing the 

relationships and for testing linear combinations of the 

parameter estimates were developed as discussed previously. 

Changes in the dependent variable due to the independent 

variables of interest were calculated from the following 

equation: 

PRODI = (bo + bioc*IOC + bAGÊ ÂGE) + 

biDs'̂ IDS + 

(biDSSQ + b i o c i D S S Q * I O C + biDSSQAGE*AGE) I D S S Q 

From the equation above it can be seen that inside 

owner concentration and age of property, plant, and 

equipment affected the intercept of the response variable 

It can also be seen that the interaction of inside owner 
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concentration and larger initial downsizing (initial 

downsizing squared), age, and the interaction of age and 

larger initial downsizing squared affected the coefficient 

of IDSSQ. 

Figures 5.6-5.11 and Table 5.15 illustrate how the 

various levels of age and inside owner concentration 

affected the association of initial downsizing and the 

productivity response variable. The high, medium, and low 

levels for downsizing and age were the same as those in the 

returns and cost change models. The high, medium, and low 

levels of inside owner concentration were determined by the 

same process as that in the returns and cost change model. 

The low level of inside owner concentration was 0.005365; 

the medium level was 0.063832; and the high level was 

0.597208. 

HAIPROD was that downsizing would be associated with 

improvements in productivity and HA2PR0D was that larger 

initial downsizing would be associated with less increase in 

productivity. Figures 5.6-5.8 illustrate the effect of age 

of property, plant, and equipment at three different levels 

of inside owner concentration as initial downsizing varies. 
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Table 5.15: PRODI, With AGE and IOC Low, 
Medium, and High 

IDS 

Age Low Medium High 

Low Inside Owner Concentration 

Low 13.02850 12.48875 15.48477 

Medium 12.82456 12.08392 9.52793 

High 12.64309 11.72406 4.23740 

Medium Inside Owner Concentration 

Low 12.45793 11.94302 15.62592 

Medium 12.25405 11.53872 9.68188 

High 12.07259^ 11.17886 4.39135 

High Inside Owner Concentration 

Low 7.25360 6.96989 17.04316 

Medium 7.04964 6.56506 11.08632 

High 6.86818 6.20521 5.79579 

Note: Table 5.15 reports the value of PRODI for three 
different levels of IOC and three different levels of AGE 
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Considering the effect of AGE and IOC on the intercept 

of the response variable, it was apparent that a high level 

of inside owner concentration was associated with a much 

lower intercept than medium or low levels of IOC. PRODI was 

the ratio of operating income before the effect of 

depreciation (in millions of dollars) to the number of 

employees (in thousands). At the high level of IOC and the 

lowest level of downsizing (2.5 percent), the value of the 

intercept was approximately seven thousand dollars in income 

to each employee. At the medium and low levels of IOC, this 

value was approximately twelve to thirteen thousand dollars. 

However, as initial downsizing increased, firms with high 

inside owner concentration and newer property, plant and 

equipment (LOW AGE line Figure 5.6) experienced the greatest 

increase in productivity. This was due to the effect of the 

interaction terms for IOC and IDSSQ and for AGE and IDDSQ. 

Firms with a relatively higher degree of managerial control 

were able to improve productivity more as the degree of 

downsizing increased, at least as long as they were 

operating with relatively newer property, plant, and 

equipment. 

As the age of property, plant, and equipment increased 

(HIGH AGE Figure 5.6), the adverse effect of AGE on 

productivity increases offset the effect of managerial 
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control. As the degree of managerial control decreased to 

medium or low IOC, the adverse effect of AGE became more 

obvious (Figures 5.7 and 5.8). 

Figures 5.9-5.11 illustrate the same relationships 

calculated above with AGE on the vertical axes and IOC 

plotted at the three levels. In these figures, the adverse 

effect of higher inside owner concentration on the intercept 

is more apparent. Note that at all levels of AGE, lower 

initial downsizing and higher inside owner concentration are 

associated with lower levels of productivity. However, as 

downsizing increased, firms with higher managerial control 

experienced greater increases in productivity, at least at 

low and medium ages of property, plant, and equipment. 

It appears that HAIPROD and HA2PR0D were stated too 

simply in order to express the association of downsizing and 

productivity. This relationship was conditional on both the 

degree of inside owner concentration and the age of 

property, plant, and equipment. Greater productivity 

increases by firms with newer property, plant, and equipment 

was consistent with the adaptability literature discussed in 

Chapter III. Older property, plant, and equipment should 

have been more committed and less adaptable, thus hindering 

the ability of firms to improve productivity. 
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As illustrated in Figures 5.6-5.8, F-tests (Table 5.16) 

confirm that at high levels of IDS, changes in the response 

variable at different ages were significantly different. 

Thus, as firms moved beyond medium levels of downsizing, 

firms with newer plant and equipment experienced greater 

increases in productivity. 

Figures 5.9-5.11 illustrate the effect of varying 

levels of inside owner concentration on the association of 

downsizing and productivity when age was controlled. As 

illustrated in Figures 5.9-5.11, F-tests (Table 5.16) 

confirm significant differences in productivity between the 

levels of IOC, when downsizing was low or medium. Firms 

with a higher concentration of managerial ownership 

experienced significantly lower productivity at lower levels 

of downsizing, but increased productivity to the level of 

the more publicly-held firms as downsizing increased. From 

these figures, it would appear that regardless of the age of 

plant and equipment, higher inside owner concentration was 

associated with more of an improvement in productivity. 

The results from the PRODI model indicated no support 

for HAIPROD. At low and medium levels of downsizing, the 

levels at which the response variable differed significantly 

at different levels inside ownership (holding age constant), 

there were no combinations of age and inside owner 
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Table 5.16: F-Tests, PRODI Model of Productivity 

Test F Value Prob>F 

IDS high and IOC low as Age varied 
from low to medium, from low to high 
and from medium to high 3.8560 0.0500 

IDS high and IOC medium as AGE varied 
from low to medium, from low to high, 
and from medium to high 3.8560 0.0500 

IDS high and IOC high as Age varied 
from low to medium, from low to high, 
and from medium to high 3.8560 0.0500 

IDS low and AGE low as IOC varied 
from low to medium 10.7032 0.0011 
from medium to high 10.7305 0.0011 
from low to high 10.7305 0.0011 

IDS medium and AGE low as IOC varied 
from low to medium 10.5624 0.0012 
from medium to high 10.5625 0.0012 
from low to high 10.5625 0.0012 
IDS low and AGE medium as IOC varied 
from low to medium 10.7305 0.0011 
from medium to high 10.7305 0.0011 
from low to high 10.7303 0.0011 
IDS medium and AGE medium as IOC varied 
from low to medium 10.5624 0-0012 
from medium to high 10.5625 0.0012 
from low to high 10.5625 0.0012 

IDS low and AGE high as IOC varied 
from low to medium 10.7247 0.0011 
from medium to high 10.0683 0.0016 
from low to high 10.7303 0.0011 

IDS medium and AGE high as IOC varied 
from low to medium 10.5624 0.0012 
from medium to high 10.5625 0.0012 
from low to high 10.5625 0.0012 
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concentration that were associated with increased 

productivity. 

There was marginal support for HA2PR0D. From Figures 

5.7 and 5.8, it can be seen that there was little difference 

in productivity at all levels of age when IOC was medium or 

low. However, as downsizing increased from medium to high, 

firms with older property, plant and equipment experienced 

decreasing productivity. 

Hypothesis HA3PR0D was that repetitive downsizing would 

be associated with less of an increase in productivity. The 

lack of a significant parameter estimate for REPDS indicated 

a lack of support for HA3PR0D. 

Hypothesis HA4PR0D was that increases in productivity 

would decrease over time. F-tests of the DYR parameter 

estimates revealed that DYR3, DYR4, and DYR5 were 

significantly greater than DYR2 but that DYR3, DYR4, and 

DYR5 were not significantly different from each other. 

Thus, there is some evidence that the rate of change in 

productivity improvements was not sustained, after the third 

year subsequent to the year of initial downsizing. Results 

of the F-tests of parameter estimates for the DYR variables 

are reported in Table 5.17. 
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Table 5.17: F-Tests, Parameter Estimates of DYR Variables 
in the PRODI Model 

Test F Value Prob>F 

DYR2 - DYR3 9.8371 0.0018 

DYR3 - DYR4 0.8907 0.3457 

DYR4 - DYR5 0.6071 0.4362 

DYR2 - DYR4 2.7929 0.0952 

DYR2 - DYR5 13.2993 0.0003 

DYR3 - DYR5 0.0197 0.8883 
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No specific hypotheses were stated regarding the 

association of downsizing and productivity and degree of 

decline or the existence of major customers. Neither 

variable had a significant parameter estimate in the PRODI 

model and will therefore be discussed no further. 

Operating Income to Selling, 
General, and Administrative Expense 

The relationship of downsizing and productivity was 

also estimated with the ratio of operating income before the 

effect of depreciation to selling, general and 

administrative expense as the measure of productivity 

(PR0D2). The results are reported in Table 5.18. The 

model was significant (F Value 4.943 Prob>F 0.0001) with 

Adj. R-sq .1125. A great deal of multicollinearity was 

evident. The first remedial action performed on this model 

was to eliminate firms with studentized residuals in excess 

of 3.5 or less than -3.5. This resulted in the elimination 

of four firms from the data and the results are reported in 

Table 5.19. MCIDS was the least significant interaction 

term and was deleted. A substantial degree of 

multicollinearity was still evident and is reported in Table 

5.20. The degree of significance of the remaining variables 

was such that continuing to delete variables with high 

variance inflation factors seemed inappropriate. 
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Table 5.18: Parameter Estimates, PR0D2 Model of 
Productivity with all Interactions 

Variable 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
NPE 
RSDEV 
IDSAGE 
MCIDS 
MCIDSSQ 
lOCIDS 
lOCIDSSQ 
IDSSQAGE 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

1.139096 
-1.098195 
3.857440 

-0.098890 
0.129510 
0.165328 
0.166453 
0.213749 

-0.463917 
0.331714 
0.080250 

-0.317318 
0.114345 

-4.812161 
1.475607 
1.633730 
2.092893 

-4.208612 
6-088907 

-14.096934 

Standard T for HO: 
Error Parameter=0 

0.34962731 
3.42176863 
5.91696792 
0.06812531 
0.08678178 
0.10464106 
0.12843838 
0.17680820 
0.63265954 
0.43316585 
0.15057627 
0.37493037 
0.28675590 
0.85026240 
7.47192557 
2.09408894 
5.29591983 
4.42809978 
7.97209363 
16.11570093 

3.258 
-0.321 
0.652 

-1.452 
1.492 
1.580 
1.296 
1.209 

-0.733 
0.766 
0.533 

-0.846 
0.399 

-5.660 
0.197 
0.780 
0.395 

-0.950 
0.764 

-0.875 

Prob >|T| 

0.0012 
0.7484 
0.5147 
0.1472 
0.1362 
0.1147 
0.1955 
0.2272 
0-4637 
0-4441 
0.5943 
0.3977 
0.6902 
0.0001 
0.8435 
0.4356 
0.6929 
0.3423 
0.4453 
0.3821 

Variance 
Inflation 

0.00000000 
170.45270940 
175.59754043 

1.50816914 
1.32994378 
1.23218907 
1.17872485 
1.11594891 
6.42881712 
1.29415990 
5.61191314 
4.81682586 
1.46565954 
1.29324794 

207.99994360 
44.30944489 
48.10577577 
17.25555137 
12.30704886 

231.06648040 

Note: Dependent Variable PR0D2 

Source 

Model 
Error 
C Total 

Root 
Dep 
C.V. 

MSE 
Mean 

DF 

19 
572 
591 

1 

0. 
0. 
97, 

Sum of 
Squares 

40.95932 
249.44643 
290.40575 

,66038 R-S' 
.67656 Adj 
.60756 

quc 
R-

Mean 
Square 

2.15575 
0.43610 

are 
-sq 

0. 
0. 

F Value 

4.943 

,1410 
,1125 

Prob>F 

0.0001 
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Table 5.19: Parameter Estimates, PR0D2 Model of 
Productivity with all Interactions and after 

the Removal of Firms with Studentized 
Residuals Exceeding 3.5 

Variable 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
NPE 
RSDEV 
IDSAGE 
MCIDS 
MCIDSSQ 
lOCIDS 
lOCIDSSQ 
IDSSQAGE 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

0.965328 
-2.049070 
6.373392 

-0.048844 
0.092887 
0.185246 
0.156375 
0.122474 

-0.702884 
0.132552 
0.121273 
0.027188 
0.275528 

-3.046710 
5.213793 
0.181194 
5.662254 

-5.357357 
6.901300 

-22.235770 

Standard T for HO: 
Error Parameter=0 

0.20092301 
1.94193428 
3.35423737 
0.03903844 
0.04994704 
0.06039212 
0.07394195 
0.10335041 
0.36088128 
0.24571353 
0.08562551 
0.21291008 
0.16690287 
0.48672187 
4.23794832 
1.18943781 
3.00745667 
2.51254226 
4.52289407 
9.13707821 

4.804 
-1.055 
1.900 

-1.251 
1.860 
3.067 
2.115 
1.185 

-1.948 
0.539 
1.416 
0.128 
1.651 

-6.260 
1.230 
0.152 
1.883 

-2.132 
1.526 

-2.434 

Prob >|T 

0.0001 
0.2918 
0.0579 
0.2114 
0.0635 
0.0023 
0.0349 
0.2365 
0.0520 
0.5898 
0.1572 
0.8984 
0.0993 
0.0001 
0.2191 
0.8790 
0.0603 
0.0334 
0.1276 
0.0153 

Variance 
1 Inflation 

0-00000000 
170-49040803 
175.90464850 

1.50958677 
1.33157022 
1.23520005 
1.18296724 
1.11717336 
6.48476908 
1.29171592 
5.48066837 
4.79212584 
1.51099364 
1.29898779 

207.99367585 
44.28915792 
48.38127739 
17.25312058 
12.35532990 

231.44846053 

Note: Dependent Variable PR0D2 

Source 

Model 
Error 
C Total 

Root 
Dep 
C.V. 

MSE 
Mean 

DF 

19 
556 
575 

( 

0. 
0. 
53. 

Sum of 
Squares 

24.29530 
77.66230 
101.95760 

,37374 R-S' 
,58937 Adj 
.41274 

Mean 
Square 

1.27870 
0.13968 

quare 
R-sq 

0, 
0, 

F Value 

9.154 

.2383 

.2123 

Prob>F 

0-0001 
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Table 5.20: Parameter Estimates, PR0D2 with MCIDS Deleted 
And after the Removal of Firms with Studentized 

Residuals Exceeding 3.5 

Variable 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
NPE 
RSDEV 
IDSAGE 
MCIDSSQ 
lOCIDS 
lOCIDSSQ 
IDSSQAGE 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 • 

Parameter 
Estimate 

0.967390 
-2.135521 
6.604224 

-0.048789 
0.093077 
0.185217 
0.156174 
0.122507 
-0.715571 
0.131215 
0.132332 
0.026053 
0.278225 
-3-043983 
5.513565 
6.088582 

-5.339129 
6.890618 

-23.063410 

Standard 
Error 

0.20029071 
1.85553290 
2.98983673 
0-03900254 
0.04988776 
0.06033885 
0.07386526 
0.10325951 
0.35083215 
0.24534133 
0.04535881 
0.21259319 
0-16581556 
0.48596574 
3.75008408 
1.10022125 
2.50749007 
4.51838343 
7.33990218 

T for HO: 
Parameter=0 

4.830 
-1.151 
2.209 
-1.251 
1.866 
3.070 
2.114 
1.186 

-2.040 
0.535 
2.917 
0.123 
1.678 

-6.264 
1.470 
5.534 
-2.129 
1.525 

-3.142 

Prob >1T1 

0.0001 
0.2503 
0.0276 
0.2115 
0.0626 
0.0022 
0.0349 
0.2360 
0.0419 
0.5930 
0.0037 
0.9025 
0.0939 
0.0001 
0.1421 
0.0001 
0-0337 
0.1278 
0.0018 

Variance 
Inflation 

0.00000000 
155.93029082 
140-00609847 
1.50945884 
1.33074516 
1.23518788 
1.18258863 
1.11716822 
6.13941325 
1.29006795 
1.54068084 
4.78626478 
1.49399056 
1.29722986 

163.14850767 
6.48635794 
17.21399327 
12.35236041 
149.61751344 

Note: Dependent Variable PR0D2 

Source 

Model 
Error 
C Total 

Sum of 
DF Squares 

18 24.29206 
557 77.66554 
575 101.95760 

Mean 
Square 

1.34956 
0.13944 

F Value 

9.679 

Prob>F 

0.0001 

Root MSE 
Dep Mean 
C.V. 

0 . 3 7 3 4 1 
0 .58937 

6 3 . 3 5 7 1 1 

R - s q u a r e 
Adj R-sq 

0 
0 

2383 
2136 
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Neter et al. (1996) suggested that adding observations 

can reduce the magnitude of multicollinearity. The model 

was therefore estimated for the same time period in a larger 

data set which included industry codes 20, 22, 26, 28, 34, 

35, 36, and 37. The results, reported in Table 5.21, 

indicated that the model was significant (F Value 8.568 

Prob>F 0.0001) and the explanatory power was comparable to 

results discussed earlier. The magnitude of the variance 

inflation factors indicated that multicollinearity, although 

reduced, was still high. As in earlier regressions, firms 

with studentized residuals in excess of 3.5 or less than -

3.5 were deleted and this resulted in the deletion of four 

firms from the data set with the results reported in Table 

5.22. MCIDS was the least significant interaction variable 

and was deleted. The level of significance of the remaining 

interaction and transformed variables (Table 5.23) was such 

that further deletions seemed inappropriate. In this model, 

as in the PRODI model, the non-linear term, IDDSQ, was more 

dominant than the linear term, IDS. 

The multicollinearity exhibited by IDS, IDSSQ, and the 

interaction variables they formed with AGE, MC, and IOC made 

the interpretation of the sign and significance of parameter 

estimates alone an inappropriate form of hypothesis testing. 
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Table 5.21 Parameter E s t i m a t e s , PR0D2 Model in Nine 
I n d u s t r i e s 

Variable 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
NPE 
RSDEV 
IDSAGE 
MCIDS 
MCIDSSQ 
lOCIDS 
lOCIDSSQ 
IDSSQAGE 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

0.220557 
1.137543 
1.952156 

-0.097483 
0.133323 
0.243918 
0.291097 
0.371331 
0.425253 
0.952361 
0.064772 

-0.136102 
1.088238 

-2.958427 
0.365312 
1.479212 
2.538387 

-2.169013 
3.232731 

-15.230475 

Standard 
Error 

0.26591965 
2.69625378 
4.70997782 
0.05866630 
0.07418651 
0.08716500 
0-10442382 
0.14064463 
0.49469998 
0.39143481 
0.13732192 
0.28405410 
0.17675970 
0.43241273 
5.82482832 
1.78937932 
4.29601648 
3.27945386 
7.20582341 
12.22159994 

T for HO: 
Parameter==0 

0.829 
0.422 
0.414 

-1.662 
1.797 
2.798 
2.788 
2.640 
0.860 
2.433 
0.472 

-0-479 
6.157 

-6.842 
0.063 
0.827 
0.591 

-0.661 
0.449 

-1.246 

Prob >|T| 

0.4071 
0.6732 
0.6786 
0.0969 
0.0727 
0.0053 
0.0054 
0.0084 
0.3902 
0.0152 
0.6373 
0.6320 
0.0001 
0.0001 
0.9500 
0.4087 
0.5548 
0.5085 
0.6538 
0.2130 

Variance 
Inflation 

0.00000000 
135.39762213 
122.22691709 

1.50482440 
1.33391013 
1.23809320 
1.17333412 
1.09936592 
5.26260050 
1.10921925 
5.81515745 
4.29901212 
1.32371558 
1.06044350 

162.56216767 
39.57525629 
34.44435478 
19.25991889 
13.43435548 

156.56069355 

N o t e : Dependen t V a r i a b l e PR0D2 

S o u r c e 

Model 
Error 
C Total 

Sum of 
DF Squares 

19 76.63898 
852 401.09537 
871 477.73435 

4 
0 

Mean 
Square 

03363 
47077 

F Value 

8.568 

Prob>F 

0.0001 

Root MSE 
Dep Mean 
C.V. 

0 . 6 8 6 1 3 
0 .71930 

9 5 . 3 8 7 4 6 

R - s q u a r e 
Adj R-sq 

0 .1604 
0 .1417 
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Table 5.22: Parameter Estimates, PR0D2 Model in Nine 
Industries after the Removal of Firms with Studentized 

Residuals Exceeding 3.5 

Variable 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
NPE 
RSDEV 
IDSAGE 
MCIDS 
MCIDSSQ 
lOCIDS 
lOCIDSSQ 
IDSSQAGE 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

0.185424 
-0.342815 
4.368017 

-0.047630 
0.100924 
0.168442 
0.185364 
0.155725 
0.148636 
0.528695 
0.072512 
0-007978 
1.260662 

-2.118032 
3.815338 

-0.205480 
6.255383 

-3.280323 
5.107062 

-20-677672 

Standard 
Error 

0.14800749 
1.49671638 
2.61824293 
0.03278632 
0.04163107 
0.04925234 
0.05930804 
0.08068779 
0.27455613 
0.21703268 
0.07631616 
0.15754999 
0-09868032 
0.24033218 
3.23834720 
0.99778284 
2.39701456 
1.81836969 
3.99553613 
6.80749351 

T for HO: 
Parameter=0 

1.253 
-0-229 
1.668 

-1.453 
2.424 
3.420 
3.125 
1.930 
0.541 
2.436 
0.950 
0.051 
12.775 
-8.813 
1.178 

-0.206 
2.610 

-1.804 
1.278 

-3.037 

Prob >1T1 

0.2106 
0.8189 
0.0956 
0.1467 
0.0156 
0.0007 
0.0018 
0.0540 
0.5884 
0.0151 
0.3423 
0.9596 
0.0001 
0.0001 
0.2391 
0.8369 
0.0092 
0.0716 
0.2015 
0,0025 

Variance 
Inflation 

0.00000000 
135.86296754 
123.29669051 

1.50407272 
1.33326095 
1.23419610 
1.17080475 
1-09690028 
5.21262677 
1.11020895 
5.64215466 
4.25622960 
1.33115264 
1.06275725 

163.68610022 
39.79565864 
35.01124716 
19.25527485 
13.49023770 

158.53798754 

Note: Dependent Variable PR0D2 

Source 

Model 
Error 
C Total 

Root 
Dep 
C.V. 

MSE 
Mean 

DF 

19 
829 
848 

( 

0. 
0. 
50, 

Sum of 
Squares 

52.18402 
119.38852 
171.57254 

.37949 R-s 

.62967 Adj 

.26839 

Mean 
Square 

2.74653 
0.14402 

quare 
R-sq 

0, 
0, 

F Value 

19-071 

.3042 

.2882 

Prob>F 

0.0001 
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Table 5.23: Parameter Estimates, PR0D2 in Nine Industries 
with MCIDS Deleted and after the Removal of Firms with 

Studentized Residuals Exceeding 3.5 

Variable 

INTERCEP 
IDS 
IDSSQ 
REPDS 
DYR2 
DYR3 
DYR4 
DYR5 
AGE 
DD 
MC 
IOC 
NPE 
RSDEV 
IDSAGE 
MCIDSSQ 
lOCIDS 
lOCIDSSQ 
IDSSQAGE 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter 
Estimate 

0.185375 
-0.279564 
4.170639 

-0-047462 
0.100584 
0.168235 
0.185405 
0.155997 
0.158670 
0.528398 
0.059050 
0.008425 
1.256810 

-2.121902 
3.552475 
5.793628 

-3.287752 
5.132902 

-19.934468 

Standard 
Error 

0.14792189 
1.46401806 
2-43510690 
0.03275731 
0.04157432 
0-04921364 
0.05927348 
0.08063036 
0.27004164 
0.21690264 
0.03936126 
0.15744415 
0-09683531 
0.23945826 
2.97445979 
0.84693886 
1.81696275 
3.99126108 
5.76883182 

T for HO: 
Parameter=0 

1.253 
-0.191 
1.713 

-1.449 
2.419 
3.418 
3.128 
1.935 
0-588 
2.436 
1.500 
0.054 
12.979 
-8.861 
1.194 
6.841 

-1.809 
1.286 

-3.456 

Prob >|T| 

0.2105 
0.8486 
0.0871 
0.1477 
0.0158 
0.0007 
0.0018 
0.0534 
0.5570 
0.0151 
0.1339 
0.9573 
0.0001 
0.0001 
0.2327 
0.0001 
0.0707 
0.1988 
0.0006 

Variance 
Inflation 

0.00000000 
130.14164358 
106.77484414 

1.50314615 
1.33116442 
1.23368087 
1.17079127 
1.09660448 
5.04843963 
1.11015981 
1.50262782 
4.25542264 
1.28332176 
1.05626088 

138.25553629 
4.37594350 
19.24769584 
13.47693386 

113.98192075 

Note: Dependent Variable PR0D2 

Source 

Model 
Error 
C Total 

Root 
Dep 
C.V. 

MSE 
Mean 

DF 

18 
830 
848 

( 

0. 
0. 
60, 

Sum of 
Squares 

52.17791 
119.39463 
171.57254 

,37927 R-s 
,62967 Adj 
,23362 

Mean 
Square 

2.89877 
0.14385 

quare 
R-sq 

0, 
0, 

F Value 

20.152 

.3041 

.2890 

Prob>F 

0.0001 
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The significance of the interaction variables indicated that 

the association of IDS and productivity was conditional on 

the level of AGE, the existence of major customers, and 

the level of inside owner concentration. This also made the 

interpretation of the sign and significance of the parameter 

estimates alone an inappropriate form of hypothesis testing. 

The hypotheses were tested by the use of the regression 

model in a predictive fashion. That is, the level of the 

response variable was predicted for different levels of IDS, 

AGE, MC, and IOC to determine how the association of IDS and 

productivity varied at different levels of the other 

independent variables. The use of the regression equation 

as a prediction model eliminated the problem of 

multicollinearity among the independent variables 

confounding hypothesis tests based on the sign and 

significance of parameter estimates alone. 

Equations for graphing the level of the response 

variable and for testing differences in the response 

variable at different levels of IDS, AGE, MC, and IOC were 

developed by the same process that was used for the returns 

model, the cost model, and the PRODI model. For 

illustrative purposes, the development of the equation for 

firms which had announced the existence of a major customer 

is shown below. 
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PR0D2 = i n t e r c e p t + b i o s ^ I D S + bjossQ^IDSSQ + b^GE^AGE 

+ bwc'^MC + b ioc^ IOC + biosAGE^^IDS^AGE 

+ bMciDSSQ'^MC^IDSSQ + biociDS*IOC*IDS 

+ biociDSSQ*IOC*IDSSQ + bjossQAGE'^IDSSQ^AGE. 

F a c t o r i n g on IDS a n d IDSSQ a n d g r o u p i n g t e r m s l e d t o t h e 

f o l l o w i n g e x p r e s s i o n f o r p r e d i c t i n g c h a n g e s i n PR0D2 d u e t o 

t h e v a r i a b l e s o f i n t e r e s t : 

PR0D2 = i n t e r c e p t + bAGE*AGE + bwc^MC + b ioc*IOC + 

(biDs + biDSAGE^AGE + b ioc iDS*IOC)IDS + 

(biDSSQ + bMCIDSSQ'̂ MC + biociDSSQ^IOC + biDSSQAGE^AGE) IDSSQ 

From this expression, it can be seen that the main 

variables for AGE, MC, and IOC affected the intercept of the 

response variable. The interactions of IDS and AGE and IDS 

and IOC affected the coefficient for IDS, and the 

interactions of IDSSQ and MC, IOC, and AGE affected the 

coefficient for IDSSQ. Since MC had the value of 0 when 

firms had not announced the existence of major customers, 

the MC term and the interaction terms that included it had 

no effect on the response variable for firms which had not 

announced the existence of major customers. 
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With three levels of AGE, three levels of IOC, three 

levels of IDS, and two levels of MC, there were fifty four 

combinations of the various levels of independent variables. 

In order to simplify the analysis, the following discussion 

will focus on the association of productivity and downsizing 

for the following four combinations: high AGE and high IOC, 

with and without the existence of major customers; and low 

AGE and low IOC, with and without the existence of major 

customers. Figures 5.12-5.13 illustrate the changes in the 

response variable for these combinations, and Figure 5.14 

combines Figure 5.12 and Figure 5.13. Tables 5.24-5.25 

report levels of the response variable for each combination 

of AGE and IOC with and without major customers. 

Figures 5.12-5.14 illustrate that AGE had an effect 

similar to its effect in the PRODI model. Firms with newer 

plant and equipment either maintained productivity (Low Age 

Low IOC No MC line in Figure 5.13) or increased productivity 

as downsizing increased (Low Age Low IOC MC line in Figure 

5.13). In Figure 5.12, it is seen that firms with older 

property, plant, and equipment were unable to increase 

productivity as downsizing increased. 

From Figure 5.14, it can be seen that the collective 

effect of AGE, MC, and IOC on the intercept was negligible. 
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Table 5.24: PR0D2, Major Customers and AGE and IOC Low, 

Medium, and High 

Age Low IDS Medium IDS High IDS 

Low IOC with Major Customers 

Low 0.29625 0.35985 1.66910 
Medium 0.37080 0.45102 1.03188 
High 0.43715 0.53217 0.46473 

Medium IOC with Major Customers 
Low 0.29034 0.34545 1.64352 
Medium 0.36489 0.43662 1.00630 
High 0.43124 0.51777 0.43915 

High IOC with Major Customers 

Low 0.23641 0.21409 1.41014 
Medium 0.31096 0.30526 0.77293 
High 0.37731 0.38641 0.20577 

Note: Table 5.24 reports the value of PR0D2 for three 
different levels of IOC, three different levels of AGE, and 
with the existence of major customers. 
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Table 5.25: PR0D2, Without Major Customers and AGE and IOC 
Low, Medium, and High 

Age Low IDS Medium IDS High IDS 

Low IOC without Major Customers 
Low 0.23000 0.25370 0.46021 
Medium 0.30455 0.34487 -0.17700 
High 0.37090 0.42602 -0.74415 

Medium IOC without Major Customers 
Low 0.22409 0.23930 0.43463 
Medium 0.29868 0.33052 -0.20253 
High 0.36499 0.41162 -0.76974 

High IOC without Major Customers 
Low 0.17016 0.10794 0.20126 
Medium 0.24471 0.19911 -0.43596 
High 0.31106 0.28026 -1.00311 

Note: Table 5.25 reports the value of PR0D2 for three 
different levels of IOC, three different levels of AGE, and 
without the existence of major customers. 
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At lower levels of downsizing, productivity remained 

essentially the same, regardless of the age of property, 

plant, and equipment, the degree of inside owner 

concentration, or the existence of major customers. 

However, as downsizing increased, the effect of the 

interaction term for major customers and initial downsizing 

squared had a pronounced effect. Firms that had announced 

the existence of major customers were more successful in 

increasing or maintaining productivity. Firms with major 

customers and with newer property, plant, and equipment 

exhibited the greatest increase in productivity. Firms with 

major customers and with older property, plant, and 

equipment did not experience the decline in productivity 

suffered by firms with similarly aged property, plant, and 

equipment but without the existence of major customers. F-

tests on the effect of major customers and reported in Table 

5.26 revealed that the existence of a major customer was 

associated with changes in the response variable being 

significantly different (at the .05 level) for medium and 

high levels of IDS. 

The results from the PR0D2 model also indicated that 

HAIPROD and HA2PR0D were stated too simply to express the 

association of downsizing and productivity. For firms with 

older property, plant, and equipment and a greater degree of 
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Table 5.26: F-Tests, PR0D2 Model of Productivity in Nine 
Industries 

Test F Value Prob>F 

Low IDS, Low AGE, Low IOC, No MC 2.9073 0.0886 
Compared to Low IDS, Low AGE, 
Low IOC, MC 

Med.IDS, Med.AGE, Med.IOC, NOMC 8.4655 0.0037 
Compared to Med. IDS, Medium AGE, 
Medium IOC, MC 

High IDS, High AGE, High IOC, 62.6715 0.0001 
No MC Compared to High IDS, 
High AGE, High IOC, MC 
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managerial control (Figure 5.12), low levels of downsizing 

were associated with little or no change in productivity. 

The existence of major customers was associated with a 

change in the level of productivity, particularly through 

its interaction with initial downsizing squared. 

Firms with newer property, plant, and equipment and 

with lower inside owner concentration (Figure 5.13), 

experienced increasing productivity at low and medium levels 

of initial downsizing, and productivity increased more for 

firms with major customers. Thus, there is some support for 

HAIPROD- Downsizing was associated with improvements in 

productivity, at least for firms with relatively newer 

property, plant, and equipment. The improvement in 

productivity was significantly greater when the firm had 

announced the existence of a major customer. 

There is also some support for HA2PR0D. Productivity 

did decrease, at higher levels of downsizing, for firms with 

older property, plant, and equipment and with higher inside 

owner concentration. This decrease was more pronounced for 

firms without the existence of major customers. 

Hypothesis HA3PR0D was that repetitive downsizing would 

be associated with less of an increase in productivity. The 

parameter estimate for REPDS was negative, but marginally 
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significant with a p-value of .1477. Thus, there is weak 

support for HA3PR0D in the PR0D2 model. 

Hypothesis HA4PR0D was that increases in productivity 

would decrease over time. However, all the parameter 

estimates for the DYR variables are positive with a 

comparable magnitude and therefore provide no support for 

HA4PR0D. 

The results from the two productivity models are 

consistent with each other regarding the effect of age on 

the association of downsizing and productivity. Downsizing 

firms with newer property, plant, and equipment improved 

productivity. This result does not correspond to results in 

the returns and cost models in which downsizing firms with 

older property, plant, and equipment improved costs and 

improved returns. 

The two productivity models are also inconsistent with 

respect to the role of inside ownership. In the PRODI 

model, more managerial control is associated with improved 

productivity. In the PR0D2 model, more managerial control is 

associated with little or no change in productivity or with 

less productivity. Possible explanations for these 

inconsistencies are suggested in the next section in which 

results are discussed by hypothesis across each model. 
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CHAPTER VI 

CONCLUSISONS AND LIMITATIONS 

The final chapter begins with a discussion of the 

results of the study. Results are discussed by each 

hypothesis in the returns, cost, and productivity models 

The chapter continues with a discussion of the study's 

limitations and concludes with suggestions for future 

research. 

Discussion of Results 

The primary research question addressed by this study 

was whether downsizing was associated with improvements in 

U.S. manufacturing firms' operating performance. The study 

assessed the association of downsizing and operating 

performance through a number of measures. The first measure 

used was a modified form of annual changes in return on 

sales, the second and third measures used annual changes in 

costs, and the fourth and fifth used measures of 

productivity. Financial statement data were analyzed 

through ordinary least squares regression. The ordinary 

least squares regressions included independent variables not 

discussed in previous downsizing literature. The 

specification of independent variables was important, given 

154 



the complexity of the association between downsizing and 

operating performance. The complexity of the association 

was apparent regardless of whether operating performance was 

measured by returns, costs, or productivity. 

Results for HAl 

HAl, in the RETURNS model, was that downsizing would be 

associated with increasing returns. HAICOST, in the COSTCHG 

model, was that downsizing would be associated with 

decreases in costs. HAPRODl, in the PRODI and PR0D2 models, 

was that downsizing would be associated with increases in 

productivity. In all four models, the significance of 

interaction variables indicated that the association of 

downsizing and the dependent variables was conditional on 

the level of one or more of the other independent variables. 

In the RETURNS model, the association of downsizing and 

returns was conditional on the age of property, plant, and 

equipment. There was little support for HAl in the returns 

model. At low and medium levels of downsizing, there were 

no significant differences in returns, regardless of the age 

of property, plant, and equipment. Initial downsizing was 

associated with increased returns, but only at higher levels 

of downsizing for firms with older property, plant, and 

equipment. 
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In the COSTCHG model, the association of downsizing and 

costs was conditional on the age of property, plant, and 

equipment and the existence of major customers. There was 

some support for HAl in the cost model. Firms with older 

property, plant, and equipment and with major customers 

experienced decreased costs at low and moderate levels of 

downsizing. 

The results from PRODI, in which productivity was 

measured as the ratio of operating income before the effect 

of depreciation to the number of employees, indicated no 

support for HAIPROD. In this model, the association of 

downsizing was conditional on both the age of property, 

plant, and equipment and the degree of inside owner 

concentration. Yet, at low and medium levels of downsizing, 

the levels at which the productivity variable differed 

significantly at different levels of age and inside 

ownership, there were no combinations of age and inside 

owner concentration that were associated with increased 

productivity. 

In the PR0D2 model, productivity was measured as the 

ratio of operating income before the effect of depreciation 

to selling, general, and administrative expense. In this 

model, the association of downsizing and productivity was 

conditional on the age of property, plant, and equipment. 
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inside owner concentration, and the existence of major 

customers. Results from this model indicated some support 

for HAIPROD. At low levels of downsizing, firms with newer 

property, plant, and equipment and with low inside owner 

concentration experienced increased productivity. The 

improvement in productivity was significantly greater when 

firms had announced the existence of a major customer. 

Overall, there was some support for the three 

hypotheses that dealt with initial downsizing—HAl, HAICOST, 

and HAIPROD. The strongest support was for HAICOST in the 

COSTCHG model. In this model, firms with older equipment 

and with major customers experienced decreasing costs at low 

and medium levels of downsizing, and firms with older 

equipment and without major customers experienced decreasing 

costs at all levels of downsizing. 

Results for HA2 

HA2 was that larger initial downsizing would be 

associated with less increase in returns. HA2C0ST was that 

larger initial downsizing would be associated with less 

improvement in costs. HA2PR0D was that larger initial 

downsizing would be associated with less improvement in 

productivity. 
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The RETURNS model yielded some support for HA2. At 

higher levels of downsizing, firms with newer property, 

plant and equipment had significantly lower returns than did 

firms with older property, plant, and equipment. 

Results from the COSTCHG model also indicated some 

support for HA2C0ST. Firms with older facilities and with 

major customers experienced decreasing costs at low and 

moderate levels of downsizing but the decrease in costs 

subsided at higher levels of downsizing. 

In the PRODI model, some combinations of age and 

inside owner concentration were associated with decreasing 

productivity at higher levels of initial downsizing. At low 

and medium levels of inside owner concentration, firms with 

older property, plant, and equipment experienced decreasing 

productivity at higher levels of downsizing. However, the 

more interesting observation regarding the PRODI model 

concerned the relative effects of age and inside owner 

concentration. For all levels of inside owner 

concentration, firms with newer property, plant, and 

equipment experienced increasing productivity, and the 

increase was more pronounced at higher levels of downsizing. 

For all levels of age, firms with higher inside owner 

concentration experienced the largest increase in 

productivity, and the increase was more pronounced at higher 
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levels of downsizing. Conversely, firms with lower inside 

owner concentration experienced higher levels of 

productivity at low and medium levels of downsizing, but, at 

higher levels of downsizing, failed to improve productivity 

at a rate similar to that of firms with higher inside owner 

concentration. Thus, higher initial downsizing did appear 

to be associated with less of an improvement in 

productivity, particularly for firms with less ownership by 

management or for firms with older property, plant, and 

equipment. 

In the PR0D2 model, the combination of higher initial 

downsizing, higher inside owner concentration, older 

property, plant, and equipment, and no major customers was 

associated with decreasing productivity. The effect of the 

interaction of MC and IDSSQ on the slope of the response 

function was apparent in the PR0D2 model. Regardless of age 

and inside owner concentration, productivity improved more 

when firms had announced the existence of major customers. 

Overall, there was some support for the three 

hypotheses that dealt with larger initial downsizing - HA2, 

HA2C0ST, and HA2PR0D. Larger initial downsizing and newer 

property, plant, and equipment were associated with lower 

returns. Larger initial downsizing, the existence of major 

customers, and newer property, plant, and equipment were 
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associated with less improvement in costs. In the PRODI 

model, larger initial downsizing was associated with less 

improvement in productivity for older property, plant, and 

equipment and for lower inside owner concentration. In the 

PR0D2 model, the interaction of major customers and larger 

initial downsizing had a marked effect on the association of 

downsizing and productivity. Larger initial downsizing and 

less improvement in productivity occurred when firms had not 

announced the existence of major customers. 

Results for HA3 

HA3 was that repetitive downsizing, REPDS, would be 

associated with less increase in returns, and HA3C0ST stated 

that REPDS would be associated with less improvement in 

costs. HA3PR0D stated that REPDS would be associated with 

less improvement in productivity. HA3 was supported in the 

returns model and HA3PR0D was marginally supported in the 

PR0D2 model. However, in the cost model, REPDS was 

associated with improvements in costs as a percentage of net 

sales. The parameter estimate for REPDS was not significant 

in the PRODI model. One explanation for the lack of 

agreement among the models may be the differences in the 

dependent variables. Firms may have been able, through 

repetitive downsizing, to improve their own ratio of costs 
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of goods sold to net sales but were unable to translate this 

cost improvement into returns that exceeded the industry 

average returns. 

Results for HA4 

HA4 suggested that improvements in returns would 

decline over time, HA4C0ST suggested that improvements in 

costs would decline over time, and HA4PR0D was that 

improvements in productivity would decline over time. HA4 

was marginally supported in the returns and cost models. 

There was also evidence in the PRODI model that the rate of 

improvement in productivity did decline between the fourth 

and fifth year subsequent to downsizing. 

Results for HA5 

HA5 was that the existence of major customers would 

reduce the ability of firms to improve returns; however, the 

parameter estimate for the existence of major customers was 

not significant in the returns model. There were no 

hypotheses regarding major customers in the cost or 

productivity models, but the variable and its interactions 

were included for descriptive purposes. In the cost model, 

the parameter estimate for major customers was marginally 

significant and indicated that firms with major customers 
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were less successful in reducing costs as a percentage of 

sales than were firms without major customers. In the PR0D2 

model, the parameter estimate for major customers was also 

marginally significant, and its interaction with initial 

downsizing squared was highly significant. This indicated 

that firms with major customers were more successful in 

improving productivity than firms without major customers. 

This finding was consistent with anecdotal evidence reported 

by Balakrishnan et al. (1996) that some major customers 

mandated continuous productivity increases among suppliers. 

If mandated productivity increases were coupled with price 

concessions, then firms with major customers could have 

experienced productivity improvements but been unable to 

decrease costs as a percentage of sales. 

Results for HA6 

HA6 was that degree of decline prior to downsizing 

would moderate the association of downsizing and returns. 

The significant, negative parameter estimate for degree of 

decline in the returns model indicated that firms with 

declining returns prior to downsizing did improve subsequent 

performance. Although no hypotheses were stated regarding 

degree of decline in the costs and productivity models, the 

variable was included for descriptive purposes. The 
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parameter estimate for degree of decline was insignificant 

in the COSTCHG and PRODI model. It was, however, 

significant and positive in the PR0D2 model. In the PR0D2 

model, productivity was measured as the ratio of operating 

income before the effect of depreciation to selling, 

general, and administrative expense. The positive parameter 

estimate for degree of decline indicated a negative effect 

on productivity for firms with declining returns prior to 

downsizing. Perhaps firms in actual decline that downsized 

relied more on expensive outsourcing subsequent to 

downsizing than did firms in less decline. If outsourcing 

costs tended to be reported as selling, general, and 

administrative expense, then decline would have been 

associated with less improvement in productivity. This 

conclusion is conjectural since outsourcing costs were 

neither measured nor estimated in this study. The 

association of downsizing and outsourcing costs would be 

appropriate for future study. 

Results for HA7 

HA7 was that the association of downsizing and returns 

would vary with the degree of inside owner concentration. 

The parameter estimate for inside owner concentration was 

not significant in the returns model. No hypotheses were 
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stated for the association of downsizing and inside owner 

concentration in the cost and productivity models, but IOC 

was included in these models for descriptive purposes. The 

parameter estimates for IOC and its interactions were not 

significant in the cost model. In the PRODI model, IOC was 

significant and its interaction with IDSSQ was marginally 

significant. In this model, higher inside owner 

concentration was associated with lower productivity at 

lower levels of downsizing. As downsizing increased, higher 

inside owner concentration was associated with more of an 

increase in productivity than was lower inside owner 

concentration. Thus, when productivity was measured by the 

ratio of operating income before the effect of depreciation 

to number of employees, firms with more ownership by 

managers appeared to do a better job of managing larger 

reductions in employment. Conversely, firms with a higher 

percentage of public ownership appeared to manage smaller 

reductions in employment better. 

In the PR0D2 model, productivity was measured by the 

ratio of operating income before the effect of depreciation 

to selling, general, and administrative expense. In this 

model, the interaction of IOC and IDS was significant and 

the interaction of IOC and IDSSQ was marginally significant. 

In the PR0D2 model, only a limited number of combinations of 
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AGE, MC, and IOC were analyzed. In these combinations, 

lower inside ownership and higher levels of downsizing were 

associated with increases in productivity. 

The results from the PRODI and PR0D2 models are 

somewhat contradictory. When productivity was measured by 

the ratio of operating income before the effect of 

depreciation to number of employees, firms with higher 

managerial control appeared to improve productivity more. 

When productivity was measured as the ratio of operating 

income before the effect of depreciation to selling, 

general, and administrative expense, firms with higher 

inside owner concentration did a poorer job than did firms 

with lower inside owner concentration. One possible 

explanation for this contradiction is that the more closely 

held firms were more aggressive in replacing permanent 

employees with outsourcing arrangements. At higher levels 

of downsizing, fewer and fewer employees would have resulted 

in an increase in the ratio of operating income before the 

effect of depreciation to the number of employees. If 

outsourcing costs were reported as selling, general, and 

administrative expenses, then the ratio of operating income 

before the effect of depreciation to selling, general, and 

administrative expense would have decreased. 
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Alternatively, perhaps low inside owner concentration 

was a proxy for larger firm size and high inside owner 

concentration was a proxy for smaller firm size. Then the 

interpretation of the results would be that, regardless of 

size, productivity improves more for firms with newer 

property, plant, and equipment. And, although smaller firms 

appeared to improve productivity more through downsizing 

than larger firms, productivity improvements, when measured 

by the ratio of operating income before the effect of 

depreciation to number of employees, was offset by increased 

outsourcing costs. 

Summary of Results 

This study adds to the overall understanding of 

situations in which downsizing enables firms to improve 

operating performance. Results of estimating the 

association of downsizing and operating performance with 

respect to returns, costs, and productivity indicated that 

intervening factors affected the association of downsizing 

and operating performance. Overall, the results indicated 

that the hypotheses concerning initial downsizing and larger 

initial downsizing were stated too simply to describe the 

association of downsizing and the dependent variables of 

interest. In each model, the association of downsizing and 
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the dependent variable was conditional on the level of one 

or more of the other independent variables. 

In both the returns model and in the cost model, firms 

with older property, plant, and equipment were more 

successful in improving returns and in decreasing costs. 

The existence of major customers proved an impediment to 

improved costs. 

In the PRODI model, higher initial downsizing, newer 

property, plant and equipment, and higher inside owner 

concentration were associated with improvements in the ratio 

of operating income before the effect of depreciation to 

number of employees. In the PR0D2 model, significant 

differences in the ratio of operating income before the 

effect of depreciation to selling, general, and 

administrative expense occurred at higher levels of 

downsizing. Again, newer property, plant, and equipment 

were associated with more of an improvement in productivity 

as was lower inside owner concentration. 

The role of inside owner concentration was not 

consistent between the two productivity models, although the 

inconsistency would have been explained if closely held 

firms had relied more on outsourcing. The existence of 

major customers was also associated with more of an 
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improvement in productivity, regardless of age or inside 

owner concentration. 

The role of the age of property, plant, and equipment 

was consistent between the returns and the cost model, i.e. 

firms that downsized experienced increased returns and 

decreased costs when they were operating with older 

property, plant, and equipment. This consistency did not 

extend to the productivity models. In the productivity 

models, firms that downsized experienced improved 

productivity when they were operating with newer property, 

plant, and equipment. 

In general, one would expect improved productivity, 

decreased costs, and improved returns to be associated with 

the same conditions. Perhaps this apparent inconsistency 

occurred because of the difference in the measurement of the 

dependent variables. In the returns model, the dependent 

variable was the firm's change in returns as a percentage of 

net sales compared to the industry average change in returns 

as a percentage of industry average net sales. In the cost 

model, the dependent variable was the firm's change in cost 

of goods sold (adjusted by inventory changes) as a 

percentage of net sales. In the productivity models, two 

different measures of productivity were used. Perhaps the 

combination of differences in the measures of dependent 
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variables, measurement error, and the effects of omitted 

variables collectively resulted in the inconsistencies 

noted. 

Major customers were associated with improvements in 

productivity but not with an improvement in the ratio of 

cost of goods sold to net sales. This was consistent with 

earlier comments which suggested that major customers would 

mandate productivity improvements among suppliers in order 

to justify annual decreases in prices paid by the major 

customer. 

The results were consistent for the effect of the 

passage of time across three of the models tested. In the 

returns, cost, and PRODI model, the passage of time resulted 

in less improvement, or less increase in improvement in the 

particular measures of operating performance. 

The hypothesis regarding the effect of degree of 

decline was stated for the returns model only. The variable 

was significant in the returns model and the PR0D2 model but 

insignificant in the cost and PRODI model. The sign of the 

variable was not consistent between the returns and PR0D2 

model. In the returns model, poor performance prior to 

downsizing appeared to be associated with improved returns 

after downsizing. In the PR0D2 model, poor performance 

prior to downsizing appeared to be associated with poor 
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performance after downsizing. Perhaps the effect of omitted 

variables, such as the magnitude of outsourcing costs, would 

explain this inconsistency. 

The hypothesis concerning the effect of inside owner 

concentration was stated for the returns model only. Inside 

owner concentration was significant in neither the returns 

model nor in the cost model. The interaction of inside 

owner concentration and downsizing was significant in the 

two productivity models, but the results were contradictory. 

Again, perhaps the effect of measurement differences in the 

dependent variables or the effect of omitted variables would 

explain the apparent inconsistency. 

Limitations 

Limitations of this study include a number of 

limitations specific to the use of archival data. First, 

there is selection bias present in the data used in this 

study. Not all manufacturing firms were present in the 

COMPUSTAT, NAARS, or Compact Disclosure data bases. Second, 

there is a survivorship bias in the COMPUSTAT data. 

Financial information was collected from the industrial 

database which includes only those firms that were still in 

existence at the end of the time period 1976-1996. Third, 

there may have been errors in the financial information 
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collected. Fourth, events or conditions extraneous to the 

study may have influenced the levels of variables. Fifth, 

there were no direct measures for a number of constructs 

discussed in the study, e.g., there was no direct measure of 

operating performance. Operating performance could only be 

measured through the measurement of the available 

alternatives such as the ratio of operating income before 

the effect of depreciation to net sales. It is possible 

that a lack of congruence existed between the variables 

measured and the constructs of interest. 

In addition, it should be noted that empirical 

regularities observed in archival data do not, of 

themselves, imply causation. The regression coefficients 

are measures of association. It is only by reference to the 

theoretical development for the study that one can infer 

causation. Although a number of models were fit to the 

data, not all possible models were fit to the data. It is 

conceivable that other models with comparable fit exist and 

would result in alternative conclusions about the hypotheses 

and relationships of interest. 

Finally, the low explanatory power of some of the 

regression models suggests two additional limitations of the 

study. First, ordinary least squares regression assumes a 

linear relationship between the dependent variable and the 
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independent variables. The significance and opposite signs 

of IDS and IDSS in some models suggested the lack of a 

linear relationship. Analysis of the effects of the 

interaction variables at different levels of IDS offset the 

lack of linearity to some extent. However, it is possible 

that specification of a non-linear model would have better 

modeled the relationship of downsizing and firm operating 

performance. The low explanatory power is also evidence 

that firm specific factors not included in the models may 

account for much of the variance in the dependent variables. 

Such firm specific factors that may exist were beyond the 

scope of this study. 

The conclusion of this chapter suggests areas in which 

future research about the role of downsizing may prove 

beneficial. 

Suggestions for Future Research 

In this study, the use of financial statement 

information from cross-sectional archival data provided 

evidence of empirical regularities between operating 

performance, downsizing, and other firm characteristics. 

Future studies should consider industry specific analyses in 

order to determine how this association might vary across 

different industries. The significant impact of major 
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customers on the association of downsizing and costs, and on 

the association of downsizing and productivity suggests that 

research in that area may provide additional insight. Case 

or field studies among firms with major customers may prove 

useful in identifying specific characteristics of customer-

supplier relationships that moderate the effect of 

downsizing on operating performance. 
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