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ABSTRACT

This study analyzes the impact of mgjor industrial relations variables on productivity within
a plant that assembles large commercia aircraft. The analysis combines the deep firm-specific
knowledge of management and labor typical of the best of traditional industria relations with formal
statistical tests. We use abefore and after research design over an 18-year period with monthly data,
aswell asinformation from the participantsin theindustrial relationsevents. Our approach isunusual
in showing that by focusing only on manageria factors or the learning curve, and omitting factors
such asunion leadership and related |abor rel ations events, estimates may mis-specify impactson firm
performance. Strikes, slowdowns, and tough union leadersinfluenced the productivity of this plant
by both large percentages and absolute dollar amounts during the period they were occurring. In
contrast with much of the firm performance literature, we find small initial productivity impacts of
movements from traditional adversarial management, which is the norm in this industry, to tota
quality management (TQM) and back again. How and why TQM is adopted may be just as
important aswhether it isadopted. Finaly, smulationsfrom acounterfactual case show that major
industrial relations events like strikes, slowdowns, and the TQM program did not have long term
productivity effects, and that the firm we studied returned to pre-event levels of production within

one to four months.
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Table 1
Means and Standard Deviations of Key Variables for the Big Plane (BP) Company
Mean Standard Deviation
58,051.97 20,964.08
Average Standardized Hours
Per Plane
Estimated Hours Per Plane . 38,308.35 9,934.98
Estimated Hours Per Second 106,811.56 10,855.00
Plane Assembled in Plant
Spantime-Days per Plane 133.43 48.77
Parts Shortage (number of 1,360.20 2,487.69
plane parts)
Manager 1 . ) 0.40 - 049
Manager 2 0.44 0.50
Manager 3 0.09 0.29
Manager 4 0.07 0.26
Union President 1 0..07 0.26
Union President 2 0.17 037
Union President 3 0.17 0.37
Union President 4) 033 047
Union President 5 0.17 0.37
Union President 6 0.09 0.28
Strike 1 0.02 0.14
Strike 2 0.01 0.12
Strike 3 0.02 0.15
Work to Rule 0.05 0.21
Total Quality Management 0.10 0.30
Program
Model Change 0.17 0.37

Planes Delivered per Month 5.63 4.06
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Impact of the Overall Industrial Relations (IR) Environmentzib:?oz of Difference Between Actual and Planned Hours per Plane
in the BP Plant*
Union-related factor Managerial factors Overall IR factors Oyerall IR factors
M @) 3) glthout other
utputs
C))
Constant 27.63(34.68) 124.74*(31.79) 38.17(35.27) -76.11%(21.91)
Strike 1 A41*(.16) 36%(.17) AT*(1T)
Strike 2 38%(.18) 39%(.18) 37*(17)
Strike3 38*%(.17) AS*(.1T) 37*(.15)
Work to Rule 27*(.10) 24*(.10) 24*(.10)
Union President 1 1.09%(.28) ' 1.12*(.30) 91*(.30)
Union President 2 .05(.19) A1¢.21) -13(.21)
Union President 3 -11(.14) -08(.17) -.06(.19)
Union Presideﬁt 5 -11(.13) ‘ -12(.13) -.20(.12)
Union President 6 -.62*(.17) -45*(.19) -.49*(.18)
Total Quality Management 17(.15) 15(.13) .02(.13)
Program
Manager 1 .92%(.24) .35(.25) 19(.25)
Manager 2 83*%(.17) 39%(.17) A19(.17)
Manager 3 A46*(.17) .16(.16) A3(17)
Spantime -.00(.00) -.00(.00) -.00(.01) -.00(.01)
Log(Parts Shortage) .07*(.02) -.01(.02) .06*(.02) .08*(.02)
Time Trend .01(.01) .01*(.01) -01*(.01) .00(.00)
Log Learning Curve 20.26*(4.17) 15.25*(4.57) 23.74*(4.60) 10.55*%(3.22)
Log Learning Curve Squared -73%(.16) -.59*(.18) -.87*(.18) -36%(.12)
Lag of the Dependent .65*(.06) .70*(.06) .64*(.05) T1%(.05)
Variable
Planes Delivered per Month .01(.01) .00(.01) .01(.01) .01(.01)
Log(Planned Hours Per -14.08*(3.96) -18.83*(4.02) -16.85*%(4.11) e
Second Plane)
Model Change -.01(.09) -.01(.09) .03(.09) .16(.09)
R? .92 .88 .93 .92

Standard errors are in parenthesis with corrections for first order autocorrelation, and an asterisk indicates significance at the
95% confidence level
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Table 3

Impact of the Union/Management Leadership Pairs on Log of Difference Between Actual and Planned Hours*

Constant

Strike 1

Strike 2

Strike 3

Work to Rule

Manager 1- Union President 1
Manager. 1- Union President 2

Manager 1- Union President 3

Manager 2- Union President 3
Manager 2- Union President 4
Manager 2- Union President 5
Manager 3- Union President 5
Manager 3- Union President6

Total Quality Management
Program

Spantime

Log(Parts Shortage)

Time Trend

Log Learning Curve

Log Learning Curve Squared
Lag of the Dependent Variable

Log(Planned Hours Per Second
Plane)

Model Change
Planes Delivered per Month

R2

Overall IR factors

8y
37.72(35.29)

35%(17)

.39%(.18)

| A5*(17)

.24%(.10)
1.93*(.34)
.92%(.28)
T2%(.25)
76%(.27)
.84*(.20)
2*(.16)
49*(.16)
.16(.16)

15(.13)

-.00(.00)
.06*(.02)
.01*%(.01)
23.74*(4.61)
-87*(.18)
.64*(.05)

-16.85*(4.11)

.03(.09)
.01(.01)

.93

Overall IR factors without other Outputs
(2)

-76.61*%(21.97)

AT*(1T7)
3717
37*(.15)
.24*(.10)
1.60*(.35)
.60%(.28)
.62%(.26)

.62%(.28)

.68*(.20)
48*(.16)
A2*(17)
13(.17)

02(.13)

-.00(.00)
.08*(.02)
.00(.01)
10.55*(3.22)
-35%(.12)

T71*(.06)

.16(.09)
01(.01)

.92

* Standard errors are in parenthesis with corrections for first order autocorrelation, and asterisks indicate significance at the 95%

confidence level



Analysis of Variance of the Industrial Relations Events on Log of Difference

Source

Strike
Residual

Total

Source

Union President
Residual

Total

Source

Manager
Residual

Total

Source

Model

Strike

Union President

Manager

Residual

Total
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Table 4

Between Actual and Planned Hours

Partial Sum of
Squares

4.46
120.85
125.32

Partial Sum of
Squares

59.17
66.15

125.32

Partial Sum of
Squares

26.32
99.00

125.32

Partial Sum of
Squares
67.11
6.16
39.01

1.78

58.20

125.32

* significant at the 95% confidence level.

Degree of
Freedom

3
204
207

Degree of
Freedom

5
204
207

Degree of
Freedom

3
204

207

Degree of
Freedom

11

196

207

Mean Sum of
Squares

1.49
.59
.61

Mean Sum of
Squares

11.83
.33

.61

Mean Sum of
Squares

8.77
49

.61

Mean Sum of
Squares
6.10
2.05
7.90
.59

.30

.61

2.51*

36.14*

18.08*

20.55%

6.92%

26.27*

2.00
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Table 5. Impact of Industrial Relations Events

Panel A. Number of Months for Productivity Levels to Return to Pre-Industrial

Relations Event Values.

Industrial Relation Events | Months to Return to within | _Yi0nths to Return to
- within 5% of pre-event
1% of pre-event productivity L
productivity

Strikel 1 1

Strike 2 3 3

Strike3 4 3

Work to Rule 1 1
TQM 1 1

Note: a. The pre-event productivity level is the predicted productivity level using the
regression model estimated in Table 4, excluding the actual event.

b. 1% and 5% refer to within 1% and 5% of the prior productivity levels.

Panel B. Cost of Concerted Event Relative to Planned Productivity

Industrial Relation Events Dollar Costs
Strike 1 $2,674,325
Strike 2 $1,257,177
Strike 3 $14,139,366
Work to Rule $20,887,238

Note: cost = (actual labor cost-planned labor cost per plane )* (average number of pre-

event planes delivered per month) *average hourly wage.




