, Output per ‘our of persons employed
~in these shaps fell at an annual rate
o 1.2 percent between I 972 and 1 986

‘ j-reﬂectmg a larger incre PR
‘ ployee hours th n in output e

~ ’JOHNG OLSEN AND RICHARDB CARNES D

Output per hour of all.persons1 111 the automotrve repalr shop
i '“‘try2 decreased a' ana erage annual rate of 1.2 percent

mg larger growth m all- person
table .1.) ,
.+ Despite mcreased efﬁcwncy in.-some spemalty repalr
: shops -overall productmty for the automotive repair shop
industry has declined since : :1972. Factors contributing to
this decline include a large influx of new establishments and

workers in the mdustry, a shortage of adequately. trained

mechamcs the - introduction -of more complex cars- and

trucks, as well as the effect of several recessions in the U. S :

economy during the 1972-86 period. i
.The -output.per ‘hour rates for automotive reparr shops

o »,vaned substantlally from year to- year.: Since. 1972, annual :
_increases in productlvxty have occurred'i in6 years rangmg«‘

from 0.5 t0 8.7 percent ‘Declines in- productlvxty occurred
© in 8 years, ‘the largest in 1982 when output per hour dropped
6.3 percent.

The auto repair shop mdustry is affected by cycllcal

changes in the economy. During periods of economic con-
‘tractron output in the automonve repa},u‘ shop\rndus‘try slows ,

. John ‘G. Olsen: and Richard B ‘Carties are. economists in’ the Drvrsmn ‘of

Industry Productivity. anid Technology Studles, Bureau of Labor Statistics.
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bursy of 4.3 percent (See '

r"‘JL AN

or falls and productlvny tends to declme Dunng an-eco-
nomic’ downturn, industry output may grow ‘because of
maintenance and repair expenditures on older motor vehi-
cles, but be offse y declines in drsposable income and new
motor vehicle sales. This would slow the rate of growth in

industry output or lead to a decline in output. Cyclical influ-

ences on the automotive repalr shop industry can be seen by
examining subperiod trends.

From 1972 t0 1974, product1v1ty in the automotive reparr
shop. 1ndustry increased at an annual rate of 2.1 percent, as

. output_rose 5.8 percent and all employee hours grew 3.7
ppercent. Reflecting a general downturn in the economy,

product1v1ty declined 5.6 percent in 1975, as output dropped
0.2 percent. Between 1975 and 1979, output per hour fell

, shghtly, 0.6 percent per year, as hours (5.3 percent) grew

faster than output (4.6 percent). The recession of 1980 and
1981-82 had a more adverse effect on the industry than the
prev1ous recession. From 1979 to 1982, productivity experi-
enced its largest decline, dropping 4.2 percent per year, as
output fell at-an annual rate of 3.1 percent. Automotive
repair shops shared in the economlc recovery that began in -

1983. Productivity grew 2.5 percent per year between 1982

and 1986, as output rebounded at a 9.0-percent annual rate
and hours 1ncreased 6.3 pereent per year.
Industry structure ‘ ‘

The automotlve repair. shop 1ndustry consrsts of establish-
ments_primarily. engaged in the reparr of automotive tops,



bodies, and interiors; repairing and retreading automotive

tires; automotive painting and refinishing; general automo- -

tive repair;-and specialized automotive repair, not elsewhere
classified, such as fuel service (carburetor’ repair), ‘brake
relining, front-end and - wheel alignment, exhaust system
(muffler) repair, radiator repair, and glass replacement and
repair. Automotive repair shops compete in a broad service
and parts market. The automotive service market is hetero-
geneous in its structure, ranging from new car and truck
dealers and self-service fleets to gasoline service stations
and independent repair shops. In addition, a large number of
motor vehicle owners perform some or all of their.own
tepairs. Automotive repair departments maintained by -es-
tablishments engaged in the’ sale of new automobiles are
classified in retajl trade, as are gasoline service stations
(where sales of merchandlse, including fuel, exceed repan'
receipts).

The automotive repair shop mdustry is charactenzed bya

. large number of small firms. In 1972, there were an esti-
mated 127,203 establishments operating in the industry. By
1982, -the industry had grown to" 179,093 establishments.
Almost half of these establishments had payroll in 1982,
The number of paid employees in establishments with pay-
rolls averaged 3.6 in 1972,-3.9 in 1977, and 4.1 in 1982.
Many of these establishments are owned or operated by
partners or sole- proprietors. In 1982, partners and propri-
etors made up almost 80 percent of the ownership of all
establishments and. accounted for more than 60 percent of all
persons in“the industry,

In 1986, the industry: generated $32 0 brllron in recerpts
with a work force of about 780,000. Small establishments

accounted for the majority of industry receipts. More than

- 75 percent of all automotive repair shops. with payrolls had
sales of less than. $250,000 in 1982 :

Output and demand

In spiteof several economic downturns, overall output of
the automotive repair shop industry increased 3.0 percent
per year between 1972 and 1986. In comparison, over the
same period, output for the private nonfarm business sector
increased an.average of 2.5 percent per year.

Industry output growth reflects, in part; increases in' the
number of motor vehicles in operation. Passenger cars in
operation increased at an average annual rate: of 2.0/percent
between 1972 and 1986. The number of trucks in operation
also: mcreased over: this ;period, -growing 5.8 percent per
year.? An increase in the average age of cars and trucks also
‘has conmbuted to the growth in-ouput.‘The median age‘of
passenger ‘cars has grown steadily from 5.1 years in 197210
6.9 years in- 1985. The-median age of trucks grew from 6.0

_years in 1972 to 7.6 years in 19854 -

The industry’s output growth generally paralleled the
 trend for the overall economy. Between 1972 and 1979, the
industry’s output rose at an average annual rate of 3.9 per-
cent. Output increased in 6 of the 7 years over this period,

Table 1.

|ndexee of output per hour of ali persons and
“related data, automotlve repelr ehope, 1972-86
| ',[1977=1ool
. p per Hours of all Al
Yoar. ] '?°"p.,,’°',,,:“ ‘person mm_ persons - | persons
- 1035 1047 | 834 803 - 794
‘1040 107.5 88 852 824
L1079 1110 934 86.3 83.8
1018 | 1030 | 929 91.2 90.2
1043 | 108:4.0] 980 | 940 93,0
100.0 © 100014000 | 11000 100.0
100.9 1005 | 108.0 105.1 1065
100.4 1012 | 1119 114 1106
980 96,4 | 1088 | - 1112 1y
co.886 | e22 |00 ) - noo. | 1m7
817 | ‘866 | 1020 | - 1163 178
86.2 8.8 | 1084 1258 .| 1264
885 876 | 1195 | 1861 | 1364,
962 . | © 951 | 1386 [ ‘144 145.7

94.1.: i 93.3 1381 147.8 149.1

Average annual rates of change (in percent) .

19728600 iiiv) =12 0. |25 | 30 43 4. 46
1981-86....... 09 “f0. [ 75 ’6.5~ ‘84

falling only in 1975 with the downturn in the economy. In
1979-82, output declined an average of 3.1 percent per
year. Recessionary conditions in 1980 and 1981-82 con-
tributed to the weak demand experienced during this period.
Reflecting the general economic recovery since 1982, out-
put experienced a sharp turnaround, rising at a 9.0-percent

“annual rate from 1982 to 1986

Auto repair shops have boosted their share of the automo-
tive: service and -parts market during the last 10 years, in-
creasing from 25 percent in 1976 to nearly 28 percent in
1985.3 New car dealers, who have enjoyed the largest share
of the service and-parts market, and gasoline service stations
declined during'this period. The percentage of sales: of the
automotive service and parts market (including tire sales)
during 1985 was as follows: franchised new car dealers, 33

‘percent; automotive repair shops, 28 percent; gasoline serv- -

ice stations, 8 percent; tire, battery, and accessory dealers,
22 percent mass merchandlsers 7 percent and all others 3
percent.

Between 1972 and 1986 the number of full service gaso-
lme stations fell from"226,459 to 120,150, a 47-percent
decline.% Self-service stations have taken their-place. Large
corporations, chain organizations, and franchise operations
are claiming some of the business that the full-service sta-
tions are giving up. Specialized auto repair shops have taken
a large part of the muffler and brake repair businesses. In

‘addition, “quick lube” shops are increasing then' share of the

oil change market.:- :

The drstnbutlon of mdustry recerpts by type of automo-
tive repair shop showed little change between 1972 and
1982.'In 1982, about 44 percent of all industry receipts were
generated by general automotive repair shops, more than 26
percent by top and body repair shops, and almost 30 percent

by other automotive repair shops, The distribution of estab-

lishments by type of- operation, however, experienced a
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slight change over thlS penod General automouve reparr ,

shops accounted for 61 percent of all estabhshments in the

1ndustry in 1982, compared with 56 percent in 1972. How: -

ever, this group’s share of total industry recelpts declined
slightly over this period, falling from 45 percent in 1972 to
44 percent in 1982. This trend reflects the continuing entry
of small establishments into general automotive repair. Al=

though top and body repair shops.and all other autornotrve

repair shops’ share of total industry establishments. dropped

- between 1972 and 1982, their proportion of total industry
receipts increased slightly over this period. These. trends

reflect the growth of franchised operatlons among spec1a1-
ized auto repair shops ' i

: Employment

Total employment in the automotlve repalr shop mdustry
grew ‘steadily from 415,700 in 1972 to 780,300 in 1986, at
an average annual rate of 4.6 percent In comparison, the
private nonfarm business sector experienced a 2. 1I-percent
rise in employment over the same petiod. The hours of all

\

persons in the industry increased at:a slightly lower annual :

rate of 4.3 percent because of a small drop in average

weekly hours. The hours of nonsupervisory workers, for.
example, declined slightly from 39 9-in 1972 to 38.6 per

+ week in 1986. Hourly earnings of nonsupervisory workers
in automotive repair. shops averaged $8.17 in 1986, com-
pared with $8.76 for the total pnvate economy and $8 16 for
the -total -service sector: ,

While the number of self-employed workers remains very
high, establishments with paid employees have increased
since 1972 Employees accounted for almost 60 percent of

all persons in the industry.in 1982, compared with 59 per-

cent in 1977.and 56 percent in 1972.-Self employed workers
dropped slightly, from more than-40 percent of all persons

in 1972 to less than 38 percent -in 1982. There was little -

change in the number of unpaid family workers; they-ac-

counted for about 3 percent of all: persons in 1972, 1977
and. 1982.

The decline in the number of full servrce gasolme statlons
has contributed to the large growth of: ernployment in"the
industry between 1972 and 1986. Since the early 1970’s,
full service stations have. declined:in number as oil compa-
nies have consolidated small stations, into larger self—servrce
facilities. As aresult, the number of automotrve repair shops
has increased to absorb the former service statlon operators
and repair services.

-The industry’s work force is dommated by persons in
mechanic, installer, and repairer occupations, who made up
almost 51 percent of total employment in 1984 (the latest
year for which data are available).” Within this occupational
group, automotive. and motorcycle mechanics represented
the largest category, accounting for 7‘percent of employ-

ment in the industry. Automotive bod and related repair- ‘
ers, the next largest category, accounted for more than 16

percent of the: 1ndustry work force. Bus and truck mechanics
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and diescl -engine specrahsts made up another 3 percent of
employment.. e S

Factors affectmg productnvnty e
' One factor affectmg product1v1ty growth in the automo=

: trve repair. shop industry is the small size of ‘many of the
- shops. Small firms have limited resoiirees in capital, person-

nel,-and materials. Although there are little data on capital

_investment for this industry, it is clear that the small average

size of establishments in the industry. makes it difficult for

the average firm to invest in new capital equ1pment such as

computerized diagnostic ‘equipment. Automotive reparr ;
shops also have limited access to manufacturers trammg
programs and data services.

~The ‘addition of more ‘than’ 50, 000 estabhshments ‘and
200 000 workers to the industry between 1972 and 1982 has
also influenced the movement of productivity over:the pe-
riod studied. The apparent ease of entry ‘and exit: from the
industry-has. led to increases in the number of establishments
and workers in the mdustry, even during. nods of general
economic recession. The large. growth in employment 1o-
gether with hlgh separation rates for some: occupatrons, has
affected the overall experience level of workers in the indus-
try. Garage- and service: station-related: occupatlons which
include some workers in the automotive repair shop indus-
try,-had high separation rates, as measured by the percent: of

‘workers leaving these jobs in 1981 and 1983.% This influx of

new firms and less experienced workers has contributedffto
the small, average size of industry. establishments and. the

“decline in ‘output. per hour during this period. i
- Another factor affecting productivity between 1972 and -

1986 has-been the: mtl‘oductron of mote complex engineer-
ing in the design of cars and trucks. Automotive technology
has changed significantly since the early 1970’s. During the

-1970%, advances in automotive engineering were concen-

trated in the areas of safety; emissions, “and fuel economy.
Although ‘these ‘changesincluded some improvements in

‘ servweablllty, such as longer intervals between oil changes
and 1gn1t1on system tuneups, they have increased the com- .

plex1ty of - many repair. jObS The downsizing: of cars to
reduce fuel consumptron along with the addition of ‘numer-

~ ous electronic components,’ ‘has turned some routme mamte-

nance:jobs into major operations.~

~In the 1980’s, the ‘general trend has been toward the
mtroductlon of more subsystems of i mcreasmg sophrstlca-
tion and. complexrty The increasing use-of computer mi-
croprocessors in newer vehicles.to control engine perform-

ance, ‘transmission, and ‘the suspension: systems :has -also

changed the complexrty of repair work. According to a
recent mdustry study, 83 percent of the mechamcs sutrveyed
1nd1cated that newer cars are more difficult to repalr than 10
years ago'l because their omplexity. makes,. n
to- pinpoint problems. 9 The skill and equipment mix
ally found. in ;small .automotive repair shops: often are 1ll
sulted for such sophlstlcated dlagnosxs and. repalr work:”




Accordmg to 'some automotrve serv1ce mdnstry analysts

repalr shop to keep up wrth these change - Sma
medium sized repair shops. often ¢cannot. afford t0 let me—
chanics take time: off to learn the. latest technology As a
result; worker skrlls are not keeplng pace wrth new automo-
tive technology : o R

Outlook for productrvrty

* Long term prospects for demand i 1n the overall automotive
service industry should ‘be good, as the automobile contin-
ues to'play a key role in transportatron Future output growth
will reflect further i increases in. the number of vehicles in
- operation-and a modest rise in vehicle miles traveled. Tt is
unclear, however, what share of the market will belong to
the automotlve repair shopindustry. A- smaller market share
will ‘reduce any opportunity for. future _productivity gain,
especially for smaller operatlons unable to purchase needed
capital equipment. s :

New-automobiles are expected to-continue to mcorporatef“

even ‘more complex technology. Auto manufacturers, for

example plan to use onboard computers to chermcally ana-
lyze oil, fuel, and radiator coolant, detect wear and tear in.

mechanical parts, and electromcally readjust the engine to

compensate, With the growth of computerized and fuel in- -

jected motor vehicles, new «cars. will require more sophrstr-
'cated electromc dlagnostlc service, &
‘Becausé of the- shortage of: mechamcs w1th advanced

training and the need to keep up with rapid technologlcal ;
lnnovatrons some mdustry analysts foresee a declme in the X

L All average rates of change are baSed on the lmear least squares trends
of the loganthms of the index numbers : :

2 The automotrve Tepair’ shop mdusuy is classrﬂed assic 753 in the 1972
Standard Industrial Classification Manual and its 1977 supplement 1ssued
by the U.S. Ofﬁce of Management and Budget SR

"3 Based on statrstlcs publrshed inWard's Automonve Yearbook (Detrort i

M1, Ward’s: Commumcanons In 987).

4Motor Vehzcle Facts-and F)gurex, 1 986 (Detmlt Ml, Motor Vehrcle
Manufacturers Assocratron 1986):: :

5 Napa-Data for 1986 (McLean, VA, Natlonal Auomoblle Dealers Asso-' =

percentage of service ‘work performed by auto repair shops
and a growth in business for new car dealers and large chain
stores. Some new: computerized diagnostic: equipment de-

veloped by auto manufacturers, for example will only be

available to authonzed dealers, Another trend affecting in-
dustry output has been the lengthemng of service contracts

- by new.car dealers on new cars and trucks. These extended
‘warranties may lower demand for some spec1ahzed auto
~ repair shops, such as engine rebuilders. To i improve produc-.

tivity and to remain competitive, automotive repair shops

. need:to 1nvest in new equlpment and prov1de advanced
 training. :

~The occupatronal composition of the work force for the
automotive repair shop industry is not expected to change -

 significantly during the next decade. Based on projections

by the Bureau of Labor Statistics, the proportion of mechan-
ics; installers, and ‘repairers: is expected to increase from
almost 51 percent of industry employment in 1984 to about

- 52 percent of industry’ -employment in 1995. Within this

occupatronal group, automotive and motorcycle mechanics

- are expected to grow from about 27 percent- of industry

employment in 1984 to nearly 29 percent in:1995. The share
of employment among automotive ‘body and related repair-

ers s expected to fall slightly durmg this penod ‘Adminis-
. trative support: occupatlons including clerical, are projected

to decline from 10 percent of industry employment in 1984,

to about 9 percent of ‘industry employment in 1995. This
- trend reﬂects, in. paxt, a_greater use of computers in the

1ndustry ify the. fu ¢. The avallabrhty of more affordable

and more powerfuli personal -computers has made the tech-
nology feasible for ‘'small shopowners. Among other func-

tions, computers will be used to perform recordkeeping and
admmrstrauve functlons formerly done manually ]

F OOTNOTES——~—

5

ciation, 1986), P 10

6 Based on stanstrcs pubhshed in Natzomzl Petroleum News Factbook,
1987,p. 123, ~ v ‘

- 7Bureau of Labor Statlstlcs data for- 1984-95, National Industry Occu- -
patlonal Matrix: 0

8 Occupatwnal PrOJectwns and Training Data Bulletin, 22)06 (Bureau
of Labor Statistics, 1984), p. 10; and’ Occupattonal Projections and Train-
ing Data Bulletln 2251 (Bureau of Labor Statistics, 1986), p. 18:

9 “Mechamcs St.ruggle to Keep Up With Engmeermg Advances,” The
Washington Post, June 14, 1987 p. D7. %
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APPENDIX Measurement techmques and llmrtatmns

‘Indexes ‘of output per hour of all persons measure the“
change in the relation between the output of an industry-and

the-hours expended on'that output. An index of output per
hour is derived by dwrdlng an’ 1ndex of output by an mdex
of hours: ,

The preferred output index for personal service 1ndustr1es
wotld be obtained from data on the quantities of services .
provrded by the: rndustry The quantity of each type of ser-

* vice provided would be ‘weighted (multiphed) by the time

required to provide one unit of each type of service in some
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specified base period. Thus, services that require more labor
time would be given more importance in the output index
than services that require less.

Such data, however, are not available for the automotive
repair shop industry. Real output was estimated by remov-

ing the effects of changing prices from the current-dollar .

value of industry receipts. Because an adjustment for pnce
changes usually lowers the dollar value, such a series 1s
referred to as a deflated value measure.

The index. of hours. for automotive repair. shops is: for all
persons-—that is, the index represents hours for paid em-
‘ployees, partners and proprietors, and unpaid family work-
* ers: As in all of the output-per-hour measures published by

the Bureau of Labor Statistics, hours and employment are .

cons1dered homogeneous and addmve Adequate informa-

tion for weighting the various types of labor separately are
not available.

'The indexes of output per hour do not measure the
specific contribution of labor, capital, or any other single

‘factor. Rather, they reflect many interrelated influerices

such as changes in technology, capital investment, design

‘and layout of workplaces, skill-and effort of the work force,

and managerial ability.
The output measure is derived from data on annual re-

; celpts published by the Bureau of the Census. The all-

persons-hour measures are derived from data on: employ-
ment and hours originated by the Bureau of Labor Statistics
and supplemented by data reported by the Internal Revenue
Service, and from special tabulations compiled for the
Bureau of Labor Statlstlcs by the Bureau of the Census.

Explodmg a myth

Thefirst specialized works on occupatlonal dlsease based on the methods
of modern science and medicine appeared in the 1500s, written by
Phlhppus Aureolus Theophrastus Bombqstus von Hohenheim, called
.Paracelsus, and Georg Bauer, known as Agrlcola Paracelsus, - the Basel
town physician, wrote a treatiSe on miners’ diseases, pubhshed 27 years
after his death, in which he descnbed cases of job-related tuberculosis and
the effects of “choke damp,” excessive amounts of carbon dioxide. He was
one of the first to recognize clearly that certain maladies were associated -
with certain occupations. He should have. HlS own life was shortened by
the heavy metal pomonmg he sustamed while mvestlgatmg mlnes and metal.: i

refineries:

‘Agricola was a town ‘doctor in the heart of the mining center of Central
Europe. He knew of mining. communities in the Carpathian Mountains
where women expected to be widowed half-a-dozen times during their
lifetimes. Immersed in the eVeryday problem of staying alive in the mines,
he advised workers to ‘wear protective clothing and devised a practlcal

' =ventxlatxon system that. many mines adopted. His contribution is best appre-
ciated by, remembenng that at the time, death from mine gases was still
generally attnbuted to “a blast of breath from a subterranean demon Mo

' —U.S. DEPARTMENT OF LABOR
Protecting People at Work: A’

-Reader in Occupational Safety and Health -
(Washmgton, Supenntendent of Documents,

1980), pp. 18-19.

- 26



