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INTRODUCTION

'The.subject”of this study isnthe diffusion of innovations
in residentialvconstruction technology and the social, economic,
political and engineering factors that affect the rate of
diffusion. The primary focus of ‘the investigation is the
building regulatory system, specifically the local building :
‘department. | |

hanJ factors affect the diffusion of imoroved house-
building techniques. The,highly diverse, dispersed ‘and dis-:
continuous nature of the housebuilding enterprisevitself‘is’
one and the conservative tastes of home purchasers is another.
,Another set of factors are centered on the agenciles that
regulate most.residential construction in the'U.S..u municipal
building departments. For unless building‘regulations are
amended and enforcement practices are revised to accommodate
innovative technology, that technology cannot be employed
1egitimate1y by the building industries. It 1is the local
building code that establishes whether any given building
technique uill be granted or denied to the local construction f
markets. Building techniques and building products do not,
 occur spontaneously; they'are‘develooed and Sponsored‘by |
constituents of the building enterprise manufacturers5 .
wholesale and retail suppliers, specialty contractors and
building craftsmen, designers, etc. Hence, any change in
‘the competitive status of a building technique will have economic vi;
repercussions among these elements. Code changes have the :: -

q
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'effect of granting'advantaged competitive.positions to some
‘Nhile denying them to others. And, this is precisely what
makes the modernization of building regulations politically

controversial difficult and time consuming.
Specifically this study will seek to describe and analyze
_the political and economic environment out of which emerge
 decisions that either legitimize or restrict emergent technology.
d,And these decisions, collectively, constitute the primary, and
sometimes the only, social voice in matters of building
technology This is a large responsibility for the building
department, a virtually invisible arm of government
This study extends to the local. regulators of building
construction the types of political analysis'already applied_to
public regulators of transportation,1 food and drug‘indu_stries;‘2
electric power generation and transmission,3 and to general}studies
of the organization of regulatory agencles and the laws

establishing their mandates,u the political environment in

lSamuel Huntington "The Marasmus of the ICC," in Francies E. Rourke,
Bureaucracy and National Politics, (Boston: Little, Brown,

1963), and The Ralph Nader Study Group, The Interstate Commerce
Ommission (sic): The Public Interest and the ICC, (New York:

Grossman, 1970).

2Charles 0. Jackson, Food and Drug Legislation in the llew Dcal
(Princeton: Princeton University Press, 1970); The Ralph Nader

 Study Group, The Chemical Feast, (New York: Grossman, 1970),
Amitai Etzioni, "Freelng the Food and Drug Administration,
Conference Board Record, vol. 7 (October 1970), 37-39.

3Milton Kafoglis and Norman Keig, "New Policles of the Federal
Power Commission, "Land Fconomices" vol. 45 (November 1969),
pp. 385-391; [Senator] Tee Mectcalf, "The Vested Oracles: how
industry regulates government Washington Monthly, vol. 3
(July 1971), pp. 45-53. |

uRoger G. Noll, "Reforming Regulation: an evaluation of the

~ Ash Counecil proposals,” one of a series of staff papers in the
Brookings Institutilon's Studles in the regulation of economlc
activities. The Institution, Washington, D. C., 1971.‘

10



which (and on which) they operate5 and the effects of
regulation on the technological development of the industry
being regulated, and, its the reciprocal, the cffect of the

technological development on regulation.

‘A Concuptual Model of Collective De ision—Making

The present analysis bears heavily ongthe informal»or‘
non-statutory influences overjlocal agency decisionsito accommodate
or not accommodate the building code to innovations in building -
ﬂtechnology. This analysis posits an informal influence -
network of four basic nodes and their links,}mapped in Figure 0- l.
:Only one mode's existence is mandated by law. lhe others, in
one way or another, are creatures of the market for construction
services._ ‘ | » |

‘The four nodes are: (1) the building department,
representing its staff and the large, undifferentiated and
indifferent ~public the agency ostensibly serves, (2) the
lclientele of the agency—-the members of 1oca1 building

enterprises--which the agency serves in immediate, tangible and

v5Theodore J Lowi, "Distribution, Regulation, Redistribution
the Functicns of Government," in Randall B. Ripley (ed.),
Public Policies and their Politics, (New York: W.W, Norton,
1966), pp. 27-00. Grant McConnell, Private Power and American
Democracx (New York: Random House—Vintage, 1970): and a -
somewhat journalistic Louis M. Kohlmeir, Jr., The Regulators,
(New York: Harper and Row, 1969). See also Metcalf, fn. 3 above.

6Effect of regulation on technology 1s described in

William M. Capron (ed.), Technological Change in Regulated
Industries, (Washington: Brookings Institution, 1971). The
reverse case, see Kafoglis and Kelg in fn. 3 above.

11
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practical ways (3) reference entities such as the model code
groups that interact with the local agencies at a symbolic .
~level; (4) the so—called "voluntary" trade assoclations formed
~ to advance the shared interests of firms, organizations and
individuals engaged in related business enterprises.

Four basic types of messages are transmitted along the
links mapped in Figure 0 1. Briefly identified in thezfigure,
 the message tyres are elaborated at'appropriate'places in the’
.study. At this point all that requires mention is that this
1map, like all maps; i1s a condensation of and an abstraction
from, reality and that only informal, non-statutory and |
1egitimate transactions are‘mapped, There are allegations
of criminal influence,in the transactions between the entities
mapped. Estimates of the dollar volume of t.h'is traffic vary
'by a factor of five--from two to ten.percent of the Value:of’
"construction put in place7--a testament in itself of
{the lack of reliable data on this phenomenon. Lacking such
'data, there can be no definitive analysis of criminal activityi

in building regulation. But the main reason this aspect is not

’7"City Aids to Lose Approva1 Power in New Building," New York
New York Times, 27 December, 1972, p. 1+. Cr. Times expose of
building industry bribery published in June and July, 1972 and
summarized in the issue of 13 August 1972, Section 4, p.




included‘in the present analysis is'that most of thek

allegations of criminality apply to the enforcement of'

- codes rather than with their substantive content or technological
currency. It is the latter that is the subJect of this study.

The Cllentele and Its Role

The primary focus of this study is the building department s
clientele for, while the public at large might view building
regulations with rampant 1ndifference punctuated--in the wake’

‘of building catastrophes--by occasional outrage, this other,‘

more restricted public——the 1nstitutions of the building |
enterprise-—pay rapt attention. And,that attention is well

| rewarded for it is the argument of this thesis that the clientele
and the reference entities of the building department are the
prepotent influence on the determination of public policy

.with regard to innovative building technology.' Moreover, that
influence is‘exercised to the point of the virtual eiclusion

of wider constituencies—-such as consumers and users of
environments and the public'interest generally—-constitutencies.
without forceful representation in this regulatory function of
governments.‘ The occasion for influence presents itself when

the building department seeks to augment 1ts own scant

information resources as it determines whether or not to alter the

building code to accommodate innovative'technologies.‘

14



Three Basis Questions'

By reconstructing the agency' s collective decision process,
the present study will attempt to identify the several
message channels used by the agency to monitor its technological
and’political enVironment. Once identified, channel use will
be measured to eStablish the impacts, jointly and Severally,.
of the individual elements of the agency clientele.“ H

‘ In sum, three basic questions energize this inquiry'

(1) How does innovative technology course the regulatory
process and how do the institutions of the building enterprise
affect that process’ | R S S

(2) Which elements of the building enterprise comprise
the building department'° clientele and how is this influence
manifested. S | " y |
' (3) What effect does that influcence have on the
diffusion of technological innovation in the building

industries°

nese questions, in their present form, are not serv1ceab1e
hypotheses. Hypotheses will be developed in the course of this
" study. Once formulated they will be tested against survey
data drawn from aboutvl,OOO building departments--custOdianSh

of theflocal building codes.

Special Interest Politics of the Building Enterprise

The map of transactions offered in Pigure 0-1 i° partioned
according to the sources of authority and legitimacy of the

four model elements (in the horizontal dimension) and their



Socio—Spatial}range (in the vertiCal); The voluntary
sector, based on cooperation and mutual assistance; mediateS'
between the autonomous economic establishments that provide
construction serVices of materials and the public governments“
iin which responsibility for public health, safety welfare

| and morals 1s entrusted Whereas profit is a dominant |
-rconsideration and criterion for decision-making in the private
nterprises, responsibility for the public welfare is the
V,counterpart in the public shpere. In the vertical dimension,

elements of the model are differentiated by the locus of their .
‘primary referents in both;a.social—psychological and‘geographical'
sense., The'elements mapped in Figure O-l interact with’one | |
}another in the local community-—this is what is meant by the
term "local building industry or interests’--but they are also
tied to organizations outside that community 8 This outside
istimulus is important to any analysis of local government
decision-making.9 Even those involving that reputedly most
local of industries——homebuilding._ ' |
The conceptual model partitioned into a 2X3 matrix leaves

‘three lacunae that require comment. Their occurence, in fact
ake the study of the local building regulation unction
distinctive among otUdieo of industrial regulation. Take the

public sector first. Fxcept in a handful of states there 1s no _‘

vssee Roland L. Warren, The Community in America, (Chicago

~ Rand Mcllally, 1963), especially Chapter 8 for a discussion of

extra-community ties among American institutions.

_ "9Brett W. Hawkins, Polities and Urban Policies, (Indianapolis
v Bobbs~Merril 1971,, especially Chapter 5 : S

g



 of innovation.

' Joint intergovernmental responsibility for general building

'regulation (this will be documented later), it 1s by and

1arge a function of local government. The federal role is

’mostly hortatory and indirect at best. Moving to the voluntary

sector we observe that while it 1s true that local trade

| associations (e Sy homebuilders groups, contractor groups,'
“labor unions) proliferate, they depend heavily on their national
Vcounterparts for intellectual leadership, for organizational
,advice, for technical assistance' in shert, for everything

'except money. Conversely, as is indicated in the map, national

trade associations invariably enter local conferences only

at tne side of their local counterparts. While "national"

,might initiate a local involvement in behalf of a technological

innovation, that program 'is executed as if it were a program
of local authorship. Finally, in the private sector, there

is an apparent 1ack of an extra—community counterpart for the

local building industry.- This is probably the distinctive
‘feature of the building enterprise, the term has almost no

}meaning without a reference to a fixed locale and a

building site Unllke many conventional industries and other
business enterprises wherein a relative ‘handful of national
firms account for a majority of productive capacity, construction—-

and homebuilding particularly--is a proliferation of autonomous,

atomistic, very small and short lived establishments. This

organization of the building enterprise is distinctive among

~ economic activities, So is the manner in which technological

4innovation occurs. So much so. that the presnt otUdy must as a

first step undertake an analysis of that organization and means
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- Chapter 1

REGULATION AND THE, ENVIRONMENT FOR INNOVATION IN
- RESIDENTTIAL CONSTRUCTION TECHNOLOGY

Relation to P.ousing and Urban Problems "

The problem of technological innovation in residential construc-
tion is noilonger the concern of a small group of industry specialists;
the issue is sOcietal and pervasive. This’is S0 hecause the technology
of housing production has‘direct consequences for the 10 million :
American families housed in relatively poor conditions at the present
time and the 26 million who, under the nandate of the Pbusing Act of
1968 (42 U.S.C.§ 14l1a), are to be housed suitably by 1078.1 |

Of'course the state of technological development in the construc- |
tion industry is not the sole or even the principle influence on the
volume of housing production orbon the quality and distribution'of. |
housing services. The housing "stock" strategists for instance, | 1
arpue that money is the most important building material of all and the d
supply of money and the costs of borrowiny (1ncorporating interest
rates and credit terms) from that supply or money profoundly affect
the quality and typs of housing produced in a given year (an effect
feltkespecially after Vorld War II) and on thekcosts of maintaining

1 U.S. Department of Commerce, (Report of the\ Panel on Fousing
Technology of the Cormerce Technical Advisory Roard, The Fousing
Industry: A Challenge to the Nation, (Washington: US PO, 19705 p.7T.

2 George F. Preak, "The Sensitivity of Housing Demand to Changes in
Mortgage Credit TErms“ originally appeared in hlS The Fconomic TImpact
of Federal Ipan Insurance, (Washington, D. C. National Planning
Association, 1961), pp. 225-241. Reproduced in Alfred M. Page and
Warren R, seyfried Urban Analvsis Readings in Pousing and Urban
Development , (Glenview, I11. qcott Foresman 1971), pp. 105-122,

1 Q0



~ adecuate. housing to the consumer, whether purchasor or tenant.3

0 Although Grebler and assoclates adduced powerful evidence to. theb
contrary,uproduction-oriented housing experts maintain that the his- '
toric American reliance on managing the economy by means of monetary |

| policy has cost the nation'sihousing stock dearly. 5 But with even a'

| - most enlightened monetary policy, defined by most homebuilders as that
policy that manifests low interest rates and "easy money ,' 6 the number
of houses that can be built or renovated with any given amount of money
-or credit depends on the costs of construction. The»housing "service
strategists, onvthe other hand,vargue that the costs of occupancy, ‘
falling to either the oWner or rentor, reflect the initial production
and financing costs and to a,much smaller though growing extent on the ,

,level of labor-intensive (e g » security, maintenance) and neighborhood’

3 Miles Cclean and Robinson Newcomb, Stabilizing Construction, (New
York: cCraw-Fill 1052), Pp. 88-80 : ,

M Leo Grebler, David M. Blank and Louis Vinnick Canital Formaticn in

Fesidential Real Fstate, (Princeton: Princeton_University Press for the
Mational Rureau of Fconomic Research, 1956). This large study (spanning
1890 to 1950) concluded that housing declined relative to other con- '
sumer preferences and that this happened despite the trend toward easier

;’ﬁnmwﬁw

5 Most recently articulated by Nathaniel F. Pogp, Fxecutive Vice
President of the National Association of Fome Builders at the October
meeting of the Policy Advisory Board to the NIT-Parvard Joint Center

for Urban qtudies.

6 As, for example in the statement of John A Qtastny, President
National Assoclation of Home Builders, in Fearings before the %ub-
comittee on ousing of the Committee on Banking and Currency, Pousing B
and Urban Development Legislation——l97l 92d Congress. First °ession,~" '
p. 1273: ' L
I think that the problem in the housing market has been
generated by a deficiency in the financial structures of
this Nation which has created a cyclical seesaw in the
provision of money to...the people who need it, at a-price"
~they can afford... o : : e o

19



iservices that‘complement the 'physicalvshelter.7 R
| The problem of housing production has now achieved the status’of
‘ what development economist Albert Hirschman, has called a "privileged
_‘problem " that is, a problem that has finally entered the consciousness
of the elites that establish the public agendas in their respective i
i‘societies.8 In the United States, national commissions are utilized to
focus the pUblic's attention andtso it has been with housing productiOn.'
- No less than three national studies ordered into being by President |
klyndon B Johnson during the late 106Os prov1ded clear indication of
" the enormous unmet‘housing needs of the nation. The Kerner Conndssion
;;clearly not a "housing"-oriented investigation at the outset--pro-
vided 15‘pagesyof recommendations on housing the nationfs deprived_. |
_urban population;g,vOnly the area}of education received greater attention :
for reform than did housing. The Douglas:Commission'charged’by the
President to | a

P conduct a penetrating review of zoning, housing -

and building codes, taxation and development standards...
[and to] recommend the solutions...to increase the
supply of low-cost decent housing.

7 Morton Isler, "The Goals of Housing Subsidy Progrens," Papers
Submitted to Subcommittee on Housing Panels, Part 2, House Committee
on Ranking and Currency, 92d Congress, First Sess1on (Washington:

USGFO, 1971), p. 423,

8 Albert Firschman, Journeys Toward Progress Part 11, (New York
- Twentieth Century Fund 1968) ,

9 U.S. Nationai Advisory Commission on Civil Disorders Final Report
(New York: Bantam Books, 1968), pp. 467 482, Fereinafter referred to
as the Kerner Commission. _ : T
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related the housing needs of‘thevpopulation in general to the organiza-

tion of the local government and the provision of municipal services

. in such a way that would expedite the rationali"ation of the building

enterprise.lo Only the Kaiser Committee was charged specifically :
with examining the obstacles to a greater production and more eouitable
distribution of housing services to the nation's citizens. And it is'
,’ this committee which most forthrightly assessed the nation S housinp |
production against the achievement of . "a decent home,’ the title of

' the committee s final report for every American family 11

The Kaiser Committee s consultants established the rate and

_direction of change in the comoosition of building costs as well as
'the relative shares of off-site wages and building naterials over- o
- head and profit to the total initial and operating cost of a housing

_ unit.12~ Relating these costs to the incomes of American families the
Kaiser Committee found that standard housing was beyond the reach of

7.8 households--one out of eight--assuming that housing absorbed 207

10 (Final Report of the) U. S. National Comission, Puilding the
American City, (Washington: USGPO, 19€8), p. Vii. Pereinafter re-
ferred to as the Douglas Commission. , o

11 (Final Report of the) President's Committee on Urban Pousing,
A Decent Home, (Washington: USGPO, 1968). Fereinafter referred to

as the Kaiser Committee.

The charge: a decent home and a suitable living environment for
every American Family, is the basic legislative mandate for U. S.
" housing rolicy. This language, a decent home, ete., originated in
the Fousing Act of 1049 (42 U.S.C. g 1441) and reaffirmed in subsequent
revisions and recodification of program elements (42 U.S.C.§ 1uu1a,

12 U.S.C.8 170 ).

12 Marketing Pesearch Department McGraw-Fill, Inc., "A Study of
Comparative Time and Cost for Building Five qelected Types of lLow-Cost
Housing" in Report of the President's Cormittee on Urban Housing,
 Technical Studies, Vol. II, (Washington: USGPO, 1968), pp. 1-52.
Hereinafter referred to as Kaiser Committee Technical Qtudies.




of total income. | If the thenécnrrentipolicies were extended, the
diproportion of underhoused--rich and poor alike—-would still be one
in ten by 1978 according to Committee estimates 3 |

The years since the issuance of the Kaiser report have seen a’
 compounding of the aifficulties of the American family In search of
housing. Between 1965 and 1971 when the cost of living rose'25% the
cost of housing rose at a rate twice as great. During these years the' |

costs of structure alone rose between 10 and 12 percent annually and

the cost of,land at an even steeper rate.lu The components of the

costs of the structure-ematerials and labor--are also changing at

15

differing rates, spurring producers to an alternation in the mix

of the two, which, as we shall discuss later, is an alteration'in the

technique'of prodnction'that must be either preceded by or Gecur

13 Kaiser Committee, A Decent Fome, p. 7. In fact, the average ratio
of housing costs to gross income for the total population is 15%. Tbid.

14 House and Home, (September, 1971), p. 67. These differential rates
between "above ground" and "below ground" costs are confirmed in a
survey of recent empirical work found in Daniel Pubinfeld, Urban Land
Prices: Fmpirical and Theoretical Essays, working paper 13, MIT-
Harvard Joint Center for Urban Studies, passim. Unfortunately, this
study overlooked lot size as a variable in determining site cost of
housing. This oversight is doubly painful because lot sizes have
varied greatly in recent years, generally increasing: in the late '50's
~and through the mid-60's (partly as "defensive zoning" into large lots
gained favor in those suburban jurisdictions intent on excluding the -
less affluent) and then a decline in size in recent years in reaction
to increased land costs. The Third Annual Peport (of the President)
on National FPousing Goals, reported a 17-1/2% decrease in lot area
(from 10,709 sq. ft. to 8 851 sq. ft.) between 1968 and 1970 '
(Washington : U@GPO 1971) . 16. .

15 The split within the "above ground" costs between materials and :
labor and their differential rates of change were documented recently '
in the report of the Panel on Fousing Technology, The Fousing Industry:
A Challenge to the Nation, pp. 15-21. ' A more balanced view, incor-. ..
porating insights to industrial relations in construction that are not
widely knovm, is D. Quinn Mills, "Housing and Manpower in the 1970's,".

in Subcommittee on Housing Panels: Papers, House Committee on Bankinp_'*‘r'
‘and Currency, 92d Congress, Iirst Sesslon, (Washington: U%GPO 1971),‘ "o

p. 311-312. -
l ' : «‘l‘)‘l'll‘
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concurrently‘with a Change in building.regulation "This last prbcess»;
the process by which building regulations are altered to accommodate
evolv1ng production technology—-is the main concern of the present tudy.
| Another way in which housing technoloqy is related to pervasive |
national problems is the reJation of production technology and the
potential employment of disadvantaged workers. U. S. construction man-
power policy is operating at present,under the assumption of shortages
bamong-selected crafts in therbuilding trades particularly electricians,
 iron workers, plumbers and'steam fitters.l6v Onerway'to;affect this,
.antiCipated Shortage is the recruitment of minority workers to conStruc-
tion occupations' activities'to this end‘are now underway in a number |
of cities, The principal obstacle to this flow, holding aside for the
moment illegal discrimination, is the difficulty of persuading recruits
7 _to endure long periods in apprenticeship (at low pay and under great o
employment insecurity) xhile learning traditional practices. 17 Fvolving
_ building technology extends the promise of changinp both the skill
demands of individual tasks as xell as the requisite mix of skills in

the industry The forner augurs for a reduction in training time

16 Third Annual Reoort (of the Pre31dent) on National Pousing Goals,
D. 99

17 John T, Dunlop and D Quinn Mills, "Manpower in Construction A

Profile of The Industry and Projections to 1975," in Kaiser Committee
Technical Studies, Vol. IT, pp. 274-276. Recent empirical evidence .
is presented by Alex Maurizi, "Minority Membership in Apprenticeship

Programs in the Construction Trades,” Industrial and Labor Pelations

'Review, Vol. 25 No. 2 (January, 1072) p. 203 :




required to prepare the construction workforce This would be '
accomplished by the incorporation of new materials and processes which
are simpler to fabricate and install,l8 by wider use of industrially“

| produced hous1ng moduleS,19 and increased use of components, pre;
assembled off-site by less—skilled (and lower—paid) 1abor 20 These

: components inc1dentally, could be put within the reach of owner—
builders or self-help groups as well as to the organized house building
enterprises. o

Relation to the National Political Economy

Because the building industrv in the aggrega*e is so large and in
its geographic deployment virtlally ubiguitous, any change in its |
orientation or in the state of its technology will ramify across the |
_bpolitical economy of the ‘entire country The aggregate impact of con- -

struction expenditure on the economy is sizeable and has been thoroughly

‘documented by Colean and Newcomb21 and by Rogg.22 In 19.~; the_latest

18 Interview with Eddie Kaplan, Journeyman Plumber, Scranton, Pennsyl-
vania, 4 July, 1970. This is a deeply—felt threat to craft-conscous
mechanics. A

19 Walter McOuade, "An Assembly Line Answer to the Housing Crisis "
Fortune, Vol. LXXIX, No. 5 (May, 1969), Pp. 99+, v

20 Reavis Cox, et al., The Supply-Support Requirements of Homebuilders,
(Washington: The | Producer s Council, Inc., 1962), p. 19.

-121' See fn. 3, above.'

22 Nathaniel H. Rogg, et. al., Significance of Homebuilding in the U.S.
Economy, (Washington: NationalAssociation of Homebuilders, 1965). In
The Seven Myths of Housing, Nethan Straus insistently reminded planners
anticipating a post-World War II depression that "No other form of
public works stimulates--directly or indirectly--so much employment

" [as a public housing program]." (New York: Knopf, 194“), p. 9.




year for which figures afe avaiiable, the total construction ran £0$109.3
biiiion23 and the impact of this expenditure is felt in labor, land, v'
building’matefials, and money markets. But increases or decreases in‘
aggregaﬁe amounts_of‘construction acsivityf—eveh holding aside diffef-
ences in'the types of eonstruction-;are more sharply‘feltbin some
commefcial and industrial Secters than in others. Torbegin‘with;‘
‘housing production draws more heavily on wholesale and‘retail business
services than it does from any single goods-produeing induStry;2u

Still, NO.M% of the'eutput of the heéiing, plﬁmbing'and structural
metals'products industry go into;eonstruction as does 69.2% of stone

aﬁd clay-prOdqcts; 50.4% of paint and allied products§,47,0% of the
electric lighting and wiring; and 41.0% of thellumber'and Wood'products
(ekcept contaihers) industry output. In all, a mere 12 industries pro~-
}vide'over 80% of the goods and services'purehased‘difectly by the ¢on."
strudtioh industry,25 Ve shalllreturn to the effects of this diffef-
ential economic impact thSubseQuent chapters. | |

About 3.0 million persons’are employed in the construction indus-

}ﬁries. The Pénel;on Housing Techhdlogy estimates that an ihcfease in
housing predﬁction rates by one million units per'year vould require

an additional one'million men.26 And if current ratios held, the

23 U. S. Bureau of the Census, Statistical Abstract of the United
States, 1972 (Washingtori: USGFO, 1972), p. 671. v ’

2k 'Allan H. Young and Claibornme M. Ball, "Industrial Impacts of

Residential Construction and Mobile Home Production,” (U. S. Department
of Commerce, Office of Business Economics), Survey of Current Business,
Vol. 50, No. 10 (October 1970), p. 16. v o ‘

25 George R. Kinzie, "Construction's Input-Cutput Profile," Construc-
tion Review, Vol. 16, No. 8 (August, 1970), p. 7.

26 In The Housing Industry: A Challenge to The Nation; p.7; |
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proportion of skilled craftsmen to lower naidblaborers and‘helpers |
would be two to one. Bali estimates that an'additional eXpenditure of
$1 000 for public housing and for single family private residences would
create a demand for 236 and 204 manhours of work, respectively And
half of those jobs would be in industries thgr.tggn.construction!27
~ Vhere Ball has estimated tne groSS'employment effects of construction
expenditures, Dunlop and Mills»have’pinpointed the precise impacts on"k
selected elements of the labor supply, Subject'to several sets of:‘
asSumptions;28 Differential impacts are ‘noted here as well

~ Only in the conventions of national income and product accounting
does 1t appear that_thevconstruction_industry is a nationally organized‘
"‘enterprise with’centraiized units of production serving a maSS narket,
In reality, the construction industry functions as a collection of
~small, dispersed businesses each showing highly differentiated and geo-
graphically self-contained sources of supply and demand. This assertion
is substantiated in the follcwing analysis wherein the economic impact |
_ of’construCtion in ternB ofbgOOds and services is‘disaggregated both in
}terms of purchases for‘materials and services and expendituresl- o

distributed to employees, owners of businesses, lendersvand governments.

‘27 Claiborne M. BRall, "Empioyment Effects of Construction Expenditures,"'
Monthly Labor Review, Vol. 88, No. 2, (February, 1965), p. 154. '

28 Dunlop and Mills, "Manpower}in;Construction," pp. 239-286f
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i Drawing on recent input—output studies of the U. S.'economy, Kinzie

‘has estimated that out of every dollar spent out for construction
55 cents goes to the purchase of materials and services ‘and 43 cents
is distributed to employees, owners, lenders and governments. 29 But it
‘is in the geographical distribution of these expenditures that further
distinguishes the construction industry: its localism. Construction
expenditures make a disproportionately larger impact on the local .
economy than on the economy on the nation as a whole. This makes the

olitics of local buildino code changes soO contentious. Kinzlie esti-
mater that 27 cents (almost half) of the 57 cents for materials and
services goes into three activities that are highly localized: wholesale'~'
‘ and retail services (not goods but services, as measured by trade mar— |
' gins.of lumber yards and building materials suppliers for instance),
business services“(including architectural and engineering services),»
and transportation and warehousing.30 Given the nature of the con-
vstruction labor and management workforce and tne character of its
;geographic immobility, one can responsibly estimate that most of the
43 cents going_to employees and ovners, etc., stays in the immediate

locale of the constructio’n,31 Thus, one can responsibly estimate that

29 Kinzie "Construction S Input—Output Profile," p. n,

30 Ibid.

,31 Mobility of construction workers is discussed in Arthur L.A .
Stinchcombe, "Bureaucratic and Craft Administration of Production: A
Comparative Study, " Administrative Science Quarterly, Vol. I, No. 2
(September, 1959), Pp. 168-87; Howard G. Foster, "Non-apprentice
~ Sources of Training in Construction," Monthly Labor Review, Vol. 93,
No. 2, (February, 1970), pp. 21-26; R. R. Myers, TTnterpersonal Rela-
tions in the Building Industry," Human Organization, Vol. 5, No. 2
(Spring, 1946), pp. 1-7; D. Quinn TH1ls, 'Manpower in Construction:

‘ NeW'Fbthods and Measures," Proceedings of the Twentieth Annual Winter




two—thirds of construction expenditures remain in the locality where ,
the building occurs. In 1971, total construction ran to $109. 3 billion
k and, by the argument Just made, $72 14 billion stayed local. 32

This analysis applies a fortiori to residential construction since
the homebuilding industry is even more territorially fixed than is the
construction industry as a whole. Most homebuilders confine themselves
to a single metropolitan housing market and one quarter build at only
one'site or subdivision iniany given year.33 Moreover, there are indi— .
cations that large-volume, multi-location‘builders (101 units or more)
are declining in numbers and in their share of single family sales.3ll
This may be an aberration, however, for the secular trend in volume
per builder is increasing |

The foregoing industry--and geographJ-spe01fic consequences of
construction activity have been elaborated for this reason: local |
buildinngOdes can bestow or withhold tangible benefits from these
commercial enterprises.‘ If the local building code were'to-accommodate o
innovative technology, displa01ng traditional methods the sales of the o
foregoing industries——including those of their local distributors—-y

would becseverely affected and serious economic consequences would

31 Meeting of the Industrial Relations Research Association, (washington,
D.C., December 28-29, 1967), pp. 269-76; Lowell F. Gallavay, Geographic _
Labor Mobility in the United States: 1957 to 1960, (Washington, D. C.:

U. S. Social Security Admiristration, Office of Research and Statistics,
Research Report No. 28, 1969) Chapter y, - .

32Chmputed from the Statistical Abstract of the United States, p. 679

33 Michael A. cumichrast and Sara_Frankel, Profile of the Builder and
His Industry, (Washington: National AssociafIon of Home Bullders, 1970),
p. 160, S , RO -

3 g, . ®.
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follow. This is why, as we . shall demonstrate later, local building
departments have such attentive local Clienteles.

Reputation as a "Backward Non-industry"

The construction industry, and, particularly, housebuilding, labors
“under the persistent reputation as a "backward industry" at best or, at
worst, as an enterprise’that is "ot yet" an industry 35 as if competing _b
for the most vivid metaphor, crusading Journalists and sympathetic
criticsalike have characterized the industry as "suicidal, n36 "head
-less monster," or an "army of pigmies "37 and "the industry capitalism
forgot "38 The popular press draws analogies between the housebuilding
industry and pre-steam railroading and pre-Ford automobiles. The thrust
of the popular criticism has beenvthat the housebuilding industry has
'not shared in the science—based technological evolution of the twentieth
century and the last two decades particularly. This popular view is one
that follows from casual cbservation of construction projects underway
and from the appearance of the finished product,‘particularly'Single—'
family residences. .Invariably, the housebuilding industry is unfavor-
ably contrasted with'routine manufacturingrwherein automobiles, ranges,

and refrigerators, flow off assembly lines with glacial‘inevitability.i

35 Donald A. Schon, Technology and Change, (New York Dell Publishing,
1967), op. 155-159

36 L. B. Kromer "The Industry Heads for Su101de," Engineering News—
Record, (22 August 1968), p. 49. ‘

37 Both epithets appeared in the same article. See Richard V. O'Niell,

. "ihy Technology Innovations Fail," in (Proceedings of a Conference on)-

- Technology Transfer and Innovatton under the auspices of the National
PIanning Assoclation and the National Science Foundation (washington'

NSF, 1966), p. 69. o , :
38 Fortune, Vol. XXXVI August 1947 s
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One source_for this "housebuilding has a technOlogically stagnant'

'industry" view is a series of post-World War II economdc.studies which

confirned the casual empiriclst S observations by calculating construc-

tion efficiency and productivity utilizing measures taken, without

| adaptation, from the analysis of more conventional industries These
: standard measures are, for reasons we shall develop below, wholly outk

of place in and simply not appropriate to construction activity. Sims—-—

with meticulous scholarsh1p-~attributes this technology stagnation
consensus,to bad data: specifically to studies based on data on the

industry from as far back as 1890 and in some cases extending forward

| only to 193N 39 4 few studies since the middle 1950's have confinned

these earlier findings by using more current data, but unfortunately,,

the authors of these second—generation studies v1tiated that effort by

vapplying measures of productivity which Sims and others, notably the

previously cited Dunlop and Mills “have declared to be wholly inappro-
priate to the nature of the construction enterprise. ' '

The reason this ropular misconception persists is that the enormous

changes in an industry technique are either not readily apparent to

"sidewalk superintendents" and certainly not apparent to the final

purchaser or renter of the housing. In fact, housing which too auda—

.'ciously flaunted its advanced techniques and its technology would

encounter serious»marketing problems, so atavistic are consumer 's feel-

” ings'when'it comes to their own housing. Ralph J. Johnson, after

39 Christopher Sims, "Effieiency in the Construction Industry," in
Kaiser Committee Technical Studies, Vol. II, p. 153.




surveying 1,000 homebuilders reported that the threat of adverse con-

 sumer reaction is the primary single inhibitor to innovation by builders.

(Butklater in the report he states that the regulatory system——embracing
the building cbde itself and the mammer of its.administratiOn and
‘enforcement——is,‘in total impact on the buildér's deCiSion to innovate,
‘the prevaléntlyvéited constraint.)uo» Given thesevproblems of con- |
. sumer acceptance, many housing producers do their best ﬁb shield’from

' view'changés in technique and changes in technology that they héve, |

already absorbed into thelr production'methodé,

© sims concedes that up until 1950 one could responsibly report some-
thing like technological stagnation in the industry but then shows that
since 1950 a veritably "cechnological explosion" haszfeverberatéd through

' - the housebuilding induls‘cr:y,."ll This has escaped other almost contemporanf
eour students of thé use of technoiogy in the industry. For_exampie, f.f
~ Arthur D; Little, Ihc., reported to the National Science Foundation: |
and the Department of Ccmmérée that: | i |

during the last thirty years there has been no major
technological change of major economic significance for

the building industry. ...Technological change has been
primarily evolutionary in small increments, significant 1)
only in the aggregate...It can hardly be called innovation.

40 omieil, "why Technology Tnnovations Fail," p. 69; Herbert J. Gans,
The levittormers (New York: Pantheon, 1967), pp. 270-271; Ralph J.
Jommson, Constraints to Builders' Use of Cost Saving TInnovations and
New Products, unpublished report , NAHB Research Foundation, Rockville,
M., pp. 3 and 6. GCans describes how one successful builder who is
otherwise technologically progressive accommodates lagging testes in
The Ievittowners, pp. 3-14, '

M1 sims, "Effictency in the Construction Industry," p. 158 and 161.

h2 Arthur D. Little, Inc., Patterns and Problems of Technical Tnnova-
~ tion in American Industry, (September, 1963), p. 133. Cited in Nelkin,
The Politics of Housing Tnnovation, p. 7. _ ' _
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Apparently,yinnovationf-as referred to'in this‘quotation—-requires
a minimum'siae or scale (neither of which is further specified in‘the '
Little report). It is hard to imagine'What analytic or policy purposes .
are served by’defining innovative activity, which is, after-all. an :
indivisible process by reference to a s1ze standard and a cryptic one
at that. Yet there per31sts even among technologists a notion that
there_is some optlmal "scale" or threshold level "size" below which the
7 designation "innovation" or "technological progress" does not apply.
Were this merely an index of muddled technological thoUght'(among the |
professionals) or of'technological innocence‘(on the-part of the
“dilettantes), this misunderstanding would diseomfit none but - those few
academic philosophers and historians who are seriously at work’attempt—'
‘ing to know the nature and meaning of technology, to apprehend the |
relation.of knowledge to humanﬂagency But greater mischief lies‘just-
beyond those muddled thoughts, for public policy and action are too “v
often based on them. "Operation Breakthrough" is a premier example ofa
program that, in its conception and its execution, manifests an in-
complete,(where not erroneous) understanding of the'nature of technologiQ:
‘cal change in industry generally and;in the building industry particularly.
Ve ‘have mentioned why to the casual observer there might be no
apparent change in building technology. But why have changes in con—'
struction technoiogy eluded economi ts and studies of 1ndustrial
productivity° The reason is that these analysts assess the housebuild—
| ing industry with measures and indlces developed for more stable morepbg
conventionally deployed industries. Take for 1nstance the criticism |
of "undercapitalization." Seasonal and annual varlation in levels of ;t- v

_ construction firms invariably show the lower—ratios of gross capital



assets (fixed capital to total assets) than do manufacturing‘industries.
And housebuilding is the most yolatile element in the construction
industry Maisel has shown peak to trough amplitudes as great as

from 30 to Lo% cceurring three tines between 1950 and 1962. 13 ouming

and maintaining expensive fixed equipment would be foolhardy on the part

of building contractors and homebuilders in this enormous fluctuation

of activity. Construction management places more. ‘emphasis, therefore,
on financial capital and on a well-paid highly skilled, enormously

mobile, flexible work force.uu These factors lead the construction

industry away from conventions of industrial organization common to

other durable goods producers in the economy ~ But, as Sims points out,

most of the indicators of efficiency and industry productivity are based

v,on, and thus accurately portray, the realities of relatively stable,
fixed, highly capitalized manufacturing enterprises. NOne of these
‘qualities adhere to the construction enterprise, nor should they, |

- necessarily Whereas the smallness of size, primary reliance on manual

skills, and a high rate of entry-exit that characterize the construction

industry, may be viewed as shortcomings and signals of dysfunction

43 sherman J. Maisel, "A Theory of Fluctations in Re51dentia1 Con-
struction Starts," American Economic Review, Vol. 53, no. 3(June,
1963), ». 359. Reproouced Tn Page and Seyfried, Urban Analysis,

pp. 122-139. The greater volatility of residential construction was
recently demonstrated in an unpublished paper by Ken Rosen of the
MIT-Harvard JOint Center for Urban Studies, using data from 1953 to

1972.

hh John T. Dunlop "The Industrial Relations System in Construction"
in Arnold R. “Weber, (ed.) The Structure of Collective Bargaining, '
(New York: Free Press of Glencoe, 1961), p. 253. Also, interview _
with Reese Hammond, Director of Research and Education, International _
Union of Operating Engineers, 28 August 1969 \
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among manufacturing entities these qualities are the very genius of
the adaotive construction industry.Ll5 In short the industry must

be interpreted §ui generis and not as a deviant from conventional
industrial practice Unless this concession to reality is acknowledged
conventional industrial economics (including economic indicators) will
mislead well—intentioned analysts.‘

Complexity of the Construction Enterprise

The construction industry is diverse, dispersed detached and
discontinuous. It is diverse' just over 70% of the 800, 000 construc—b
‘tion establishments are sub-contracting units engaged in highly
’specialized work in just one area of building technology i The:range
A\of specialties is sweeping besides the well—known specialties such as
plumbing, electrical, and sheet metal work are. the highly specialized
' trades of underground wire contractors, contractors whose sole work is
applying insulation to piping and mechanical appertenances installed by
- still other specialty contractors. In all, building construction
“involves 75 specialties organized‘by 17 craft unions.u7 Take the case
of a door: off-site specialists design, fabricate and assemble hard-
ware such as doorknobs, closers, push plates, hinges, thresholds,
astragals; a teamster delivers these to the site; aclaborer carries

the door'and hardware from the storage area»to the door'opening; next,

45 Wwi111am Haber and Harold M. Levinson, Labor Relations and Productiv-
ity in the Building Trades, (Ann Arbor: Bureau of Industrial Felations,
University of Michigan, 1956)

he vy, S. Bureau of the Census, Census of Construction Industries, 1967,

United States Summary, Part A--Statistics of All Construction Establish-

. ments, CC67-1-1A (Washington: USGPO, 1970), p. 1lA-1. Hereinafter re-
ferred to as the Census of Construction, followed by appropriate B

- descriptor. : :

b7

Colean and Newcomb Stabilizing Ccnstruction, p 98
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a carpenter, after final cutting and machining for locks knobs,
hinges, louvers and glass openings (lights) installs the door itself
and then adds the Just-mentioned hardware, a painter paints it; a

“ glazier installs the lights in it; and a sign—painter places the title
on it. Little Wonder that doors increasingly arrive‘at the job-site

ccmpletely pre—cut, pre-machined and even'pre—hung in the doorbuck

»unit or that this very innovation precipitated the shot-heard—round—the-.

, world of building construction the Philadelphia Door case.u8 A
sense of the enormous variety of the jobs involved many of nhich fall
under the jurisdiction of one of the 17 constituent unions of the |

| AFL-CIO Building Trades Department.ug The Kaiser Committee reported
that no fewer than lM separate contractors--not trades, but contrac— :
tors—-on the average,‘appear at the typical single family construction.
site and on apartment»Work the number of specialty firms averaged 20.50
: The number of Specific occupations is much larger, of courSe.:;In
recent years,:l.S million on-site housing starts have‘been made;knost
of this housing is built‘by snall firms whose annual output varies
between 5 and‘25 units per year. Industry logistics routinely -
coordinate the work of thousands of contracting entities,_in these

48 Resolved by the U. S. Supreme Court in National Woodwork Manu-
facturers Association vs. NLRB, 386 U.S. 612 (1967). The court found
that prohibitions of secondary boycotts (such as those proscribed by
- the Taft-Hartley Act of 1947) were inapplicable to boycotts of pre-

fabricated products. See Arthur B. Smith, Jr., "Boycotts of Prefabri-

cated Building Products and the Regulation of Technological Change on
Construction Jobsites," Industrial and Labor Relations Review, Vol. 25,

No. 2 (January 1972), p. 193

4o For a description of each union and the work under its jurisdiction,

see Sydney H. Kasper, Careers in the Bullding Trades, Rev. Ed (New York:

_VWalk Publishing," 1969) _
_ 50" Kaiser Committee, A Decent Home, p. 151
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‘millions of atomistic, discrete and autonomous decisions.

The construction industry is also broadly dispersed not to say
ubiquitous. Whereas other durable goods industries have become
identified with specific cities or urban regions--an economic geo—
grapher thinks of steel when Pittsburgh comes to mind ~or of air frame
~construction when Seattle is mentioned--there is no such geographical
concentration in the constructioniindustry; 'Rather,dconstruction firms
| are distributed across‘thevnation as the population is distributedbSl
the better to serve 1oca1 need; only 67 of construction establishments N
do work beyond the borders of their own state 32 And bousebuilding is
~even more spatially limited. | | | | , :

The construction enterprises are detached in that not only does the ‘
work move from site to site, job to job, but the combination of »>
| possible sub-contractural arrangements'among the 10-18 specialty firms
iikely to be engaged on any single job, makes project planning and |
systems-oriented mznagement difficuit to achleve. Tbis, it turns out,
| is somewnatlless so of housebuilding for, as Cox nas'shOWn, the rela;
tion of the general contractor to his’sub-contractorS'is very different

than that between the homebuilder and his specialty contractors.53_ The

51 . Alexandersson, The Industrial Structure of American Cities,
(Stockholm: Almquist and VWicksell, 1956), p. 60. Cited in Peter
J. Cassimatis, The Economics of Construction, (New York National :
Industrial Conference Board, 1969), p. 26. v

52 Census of Construction Table B-8, p. lB-lﬂ

4 53 Reavis Cox, et al., The Supply—support Requirements of Home—
, ‘builders, p. Te o : _ o -



latter case teams oP bullders and sub—contractors often move from

Job to job W1th each other and are not ad hoc, temporary consorts.
‘Many specialty contractors, for example, do all of‘their own work wlth
one homebuilder, often negotiating for new work rather than bidding i
competitively. - o | | o |

‘ A Construction entities are also somewhat detached from their
_ sources of supply of building materials, shifting among vendors of highly
differentiated products as consumer tastes and architectural fashions |
change. This, too, is less often true of homebuilders that it is of

| fgeneral contractors many homebuilders Cox ‘showed, are seeking new

’ divisions of duties and responsibilities between themselves and their ’

| material suppliers. Builders eager to make use of more efficient finan— :
' cial capital for instance, attempt to push inventorial functions ‘back. |
into the supply channel, willing to forego some autonomy in the process.5u'
Larger homebuilders are prepared to become distributors of materials
themselves in order to increase-profits and, especially among general'
contractors to assure timely flows of critical materials.s5 Home-
o builders not infrequently buy or arrange for sub-contractor s materials .
especially when they are costly or items particularly critical to timely
completion of the projects. 'Homebuilders, who often double as. '
merchandisers of their finished housing, are keenly sensitive to con-.
sumer wishes with respect to highly visible items like finishes, ‘
appliances and other specialties and will shift to vendors who offer'
more complete marketing assistance such as advertising campaigns. |

o Ié_iii_.; p. 26 | |

- 55 .Ibid{, p. 33. - See alsovEdward‘P Eichler and Narshalleaplan, TheA
~ Community Builders (Berkeley: University of California Press, 19695‘,"

37




" The construction industry, a.nd particularly housebuilding, is a
highly discontinuous enterprise. The seasonal and annual fluctuation
of volume have already been mentioned Residential construction suffers
more because, as Dunlop and Mills have reported they offer generally
lower wages and fringe benefits offer Jobs of shorter duration, fre-
quently work in remote sites and generally have a more difficult time
recru,ting skilled manpower than does commercial industrial, “and heavy
constructlon.56 The homebuilder is likely to lose the higher quality
*workers he has recruited Just as soon as construction generally picks
up in his area. As was mentioned earlier, the oiscontinuity of resi-
'dential construction worV argues against large amounts of labor saving
.capital equipment so too does the casual, transitory nature of the home—
~ bullding work force. housebuilders would be unwise to train a work
force to use complex equipment only to see the work force disintegrate
~ when commercial and industrial bullding activity quickened or when
residential construction slackened Finally, the discontinuity of
construction work is noticeable even from day to day the vaoaries of
veather can undercut serious efforts of the close coordlnation of a

‘building team of specialty contractors and material deliveries.

‘Technological Innovation in Industry
| Technological innovation is the means by which individuals, firms
or whole societies adapt new knowledge to the service of human purpose.57

Just as every human action, whether individual or collective, employs

56 Dunlop and Mills, ?Manpower in Construction," p. ouly,

5T Homer G. Barnett, Imnovation: The Basis of Cultural Change,
(New York: McGraw-Hill, 1953). _ ‘ = ‘



aﬁtechniQue‘to achieve its ends, any change'inbthat technique—-'
'whether by’changing thevcharacter of inputs' the outputs or“the'meansi
of production-—wherever that change of technique incorporates new '_
knowledge we have a change in technology.58 At any moment in history
the staterof technology, to a great extent, deterndnes the kind and
quality of possible outputs. The relation between the output forla
glven amount of inputs at a constant level of technology is known as
“the production function59 and any alteration of that production |
function, any change in the relation to inputs to outputs is the re-
‘sultant of a technological change. If one were to broaden the.concept-' -
of outputs to‘thefsatisfaction of any human‘need then the invention |
of new products would also fall within the definition stipulated "
There are several impetuses to technological change in industry. e
the costs of imputs may rise and fall relative to one another such that
one would, in thevinterest of conserving resources, then substitute |
‘certain inputs.or types'of inputs for more expensive inputs'or types'of_
‘inputs-—labor for capital, financial assets for depreciable physical _
assets, financial‘assets for labcr,vand S0 forth~ During the 1960 s
several studies of the American Economy identified technological R o

change as the primary engine of economic growth.60 But these studies.: , '. i

58 Edwin Mansfield m'he Economics of Technological Change (New York
W.W, Norton, 1968), p. 11

%9 mia., p. 12.

60 These several studies—-by Dennison by §olow, and by Fabricant-— S
- have been reproduced in ebbreviated fonn in Part Four, "Long Term Con-
vsequences of Technological Change," in Nathan Rosenberg (ed.) The
Fconomics of Technological Change: Selected Readings, (Baltimore
Penguin Books, 1971). 4 ) o
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: of>innovation and technologicalAgrowth in the aggrégate haVernly
: ‘reoenﬁly been complemented by inveotigationsyof thé precise impaotfof ’
| t'echnologicél chabge on specific industrial processes; mOfeover R the:
industrial conditions that expedite a»mofe rapidly eVolved, more
accurately,targéted technological ohange have only'recentlyvbeen.
identified. in‘this secﬁion, we shall briefiy roview research in
‘industrial innovation and ldentify some oseful generalizations draWn
from that research. - The purpose for this is to develop hypotheses
‘andviﬁsights'into the dynamics of teohnological change inrthe house-
bﬁilding enterprise. We shall focus special atténtion on regulated in-
dustries'of ﬁhe_Unifed Statés who have particular'problems of_technolog— 1
B ical’innovation, for the oresent study proposeslfhat the.housebuildingr‘v
'industry can uséfuiiy'be studiedvas:a reguléted 1nduétry._ ,
fbllohing Bafnet, one might refer to the individual innovation as

the atom of the teohhologiCal change, the basic unit. Sfanding'behind |
the innovation for.sihgle action is aIChain of evenﬁs tﬁatjbegan With
the'conception.of a new idea,binvention of a new device or prooess or
the development of an entirely‘new markot'for an existing de&ioe or
process. Vhile the public imagination is drawn to'fhe'significant N
"breakthrough"vsorts of innovations, theireality of industrial innova¥
tion ié more prosaic. Extensive reviews of‘tﬁe Innovative process in
industfy,:such‘as thosé conducted’recently by the Depaftment of
'Commerce; Nelson,'et;_alog'Mansfieid,'Hambérg, Schmookler, and Jeﬁkeé,
et. al., reveal that the cumalétiye effect of the incrementélbédditions'
to or advances of the state of the art of vastly greater significance

to secular progfess'than is'the occasional briliiant, daring




 technological tour de force.6l Retrospective studles of thé sighifi-v

éant advances in areas as diverse as Weapohry,62 and_of cilvilian
industrial technology reveal similarlfindings.vMyers and Mar@uis, re-
viewing over 500 induSﬁrial innovations; report that "Technidél changé
is, to a'significaht extent, based on a cumulaﬁive effect of small,
incrementai innovations."63 - |

There is a pervasiVe popular belief in the pre-potency of the

Aindustrial,laboratory as the primary resource . of industrial,innovation.

Galbraith in the New Industrial State suggested that the days of the

workbench tinkerer are over; that organized inquiry; in the form of

industrial research and development, is the font of virtually all

61 U. S. Department of Commerce, Panel on Invention and Innovations,

Technological Innovation: ‘Tts Fnvirorment and Management, (Washington:
USGPO, 1967). Known as the Charpie Report, for Robert A. Charpie,
Chairman of the Panel, this report has recently been reissued by the
Nixon Administration's Secretary of Commerce, Peter G. Peterson, who
was a member of this Panel convened during the Johnson Administration.
R. R. Nelson (ed.), The Rate and Direction of Inventive Activity:
Economic and Social Factors, (Princeton: Princeton Press, 1962). -
Tawin lansiield, The Economics of Technological Change. Daniel Hamberg

" R&D: FEssays on the Economics of Research and Development, (New York:

Random House, 1906)3; Jacob Schmookler, Invention and Economic Growth,
(Cambridge: Harvard U. Press, 1966). John Jewkes, et. al., The '

* Sources of Invention, 2d Ed., (New York: W. W. Norton, T969).

62 Reported in C. W. Sherwin, et. al., First Interim Report on Project

Findsight (Summary), Office of The Director of Defense Research and
‘Engineering, Washington. Federal Clearinghouse No. AD 642 L0O.

63 Summer FWers and Donald G. Marquis, successful Industrial Innova-

“tions: A Study of Factors Underlying Innovation in Selected Firms,

TWashington: National Science Foundation, 1969), p. 59. Cf.
Arhhur D. Little's dismissal of ineremental innovation on p. fn. u2,



significant innovations and‘technological advances.6u But a Commerce
IEpartment survey.of innovative activity in United Statesvindustry,
reviewing the work of several students of technology, invention and
innovation, reveals that some of the most important inventions of the
vtwentieth century issued from precisely this technological "bush

65 Some examples: Xerography, the

leaguer," the irregular inventor
cyclotron, oxygen steel making, catalytic cracking of petroleum,

' dacron polyester fiber (this last atwa.time when the organized petrof_
= chemistry industries were very active pursuing similar products).
| Economic studies of" organized industrial research and development
have revealed a handful of useful generalizations concerning research i
and development for industrial.innovation. After reviewing the liter—
ature, Mansfield reports that expected profitability of the research |
and develooment being contemplated determined the amount a firm would
" spend in this actiVity. Furthernmme,vthe probability of accepting a
particular project depends almost entirely on the project's expected
returns.66 Not surprising behaviour among industries organized for
_ ‘profit: so much could be deduced from the axioms of micro-economics
‘and industrial finance Of more recent origin however, are the under-

-standings of the influence of particular demand on the rate and direc- ’

tion of 1nventive activity. Schmookler produced striking evidence that

ol "The Imperatives of Technology," (Boston: Houghton—Mifflin,»1967),"
pp. 11-21. _ :

65. Department of Commerce Technological Innovation, pp. 6-17

66 Mansfield The Economics of Technological Change, p. 17



whether review1ng a single industry over time or taking several indus—v‘
5tries in cross-section at the same point in time the pull of demand

s was far more influential over the extent and type of inventive;activity'
than the push of supply, or the impetus of science and technology |
‘itself ever was.67 One last generalization that will serve to 11lumi-

' nate some of the characterlstics of innovative activ1ty in housebuilding:_
is the finding that even among industries vell endowed with research and
development resources, "adopted innovations," innovations originating

. outside the firm or even the industry under review, contribute enormously
to technological advance within that firm or industry. Myers and A |
Barquis'68 study of 567 industrial innovations concluded that almost a -
quarter of these were developed by organizations other than those which
finally purveyed the innovated product or process to 1ts final customer.
And the cost of bringing adopted innovations‘to commercial_success was
about.the'same as that of those innovations developed within the firm
itself On reflection one suspects that total cost might have been the
lower, even adding in the cost of licens1ng the already partially
:}develooed practice, since the uncertainties and high risk that attend
initial probes into new areas are not present. :

The costs of_developing the initial invention‘or‘innovation is

| only the'tip of the economic iceberg. Refining:anhinvention, making
it commercially feasible, andlpropagating that‘innovation consume .

‘enormous amounts of time and money. In the Commerce Department's

-67_ Jacob Schmookler, Invention and Economic Growth, p. 20“—205

Successful Industrial Innovations, p. 60
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review of commercial-technologioalvinnovation, it wae;estimated

that reeearoh, deveiopment and creation of the basic invention itself
consumes a mere 5-10% of the eventual total costs of a successfnl proF
duct innovation. By far the largest cost 1nvolved (MO-607) is that
involved in preparing for manufacture of the new item. The report
fUrther estimated that 10-25% of the final total cost of an innovative
effort accounts for from 10-257 of the overall effort ‘ rr‘his of
course, is for the suecessful product innovations, the report is mute |
on‘cost distribution for inmnovations that have failed.69

Special Case of Regulated Industries

The principal tactic‘of this etudy is to oonsider tne building
enterprise as a regulated industry and then to focus on the factors
affecting regulatory policy. This is done for Severai reasonsﬁ |
First, with an enterprise so vast--800,000 U. S. entities providing
contract construction eervices-—and reéourceS‘so feweethose of an
impecunious doctoral student—-the investigation'of tne sociaitcontrol
of innovation.in residential construction technology confanns to a
detailed examination of the.single filter through mhich all such inno-
vations, if they are to be legitimately adooted by the industry as a
whole, must pass: thevlocal buildig code. While it is true there |
are a large number of code-enforeing jurisdiotions—-the Douglas Corm-
mission estimated just'oVer 8,000 such public agencies70—-by drawing

69 Department of Commerce, Technological Tnnovation, p 9.

70 Manvel, Local Iand and Building Regulation, pp. U & 12. More pre-
cisely, 8 3&4 or 40.4% of local governments. Of those with 5,000 or

vmorevinhabitants 3,272 or 80.5%.




Surmarizing several Brookings Institution studies, Capron

The second reason is that'regulatoryimetbods,‘although they vary
significantly among industries, have serious consequences for‘the
development and diffusion of'technological changes in ali the regulated
industries. The effects of regulation among the_electric power,tcomhuni-
cations, and air and surface transportation enterprises, for example;
as described to be significant, if usually off-stage, presences in the
bulk of technological declsions in those industries. FUrther, close
regulation of industry can have the apparently contradictory effects of
either advancing or retarding technological change within that industry.

& reported

that licensing can be used.to restrict the entry of innovative com-
petition. In the building industry, of‘vcourse, there are no d_e jure -
public controls on entry of firms into the’industry72 but building codes
do act as a de facto licensing of both building material producers to |

‘sell and building contractors to incorporate innovative techniques

in his work. To analogize: when a building code accommodates a

“technological change, we have the functional.equivalent‘of a regulator

granting a license to market that product or service innovation in a
Jurisdiction. Complicated, uneveniy administered and overly-restrictive
iocal building codes, indecipherable to all but local architects;'

 engineers and contractors, have similarly restricted access to lucrative

71 Capron, Technological Innovation in Regulated Industries, p. 9.

72 Bullding contractors are often required by law to post surety bonds
or letters of credit before undertaking larger and, particularly, .
publicly-funded projects. This "entry" requirement has set back efforts
to encourage minority enterprise in the building business. (Boston
Globe Fbrch 9, 1972, p. 1+) :



tariff on "foreign" construction competition,

local markets. Another analogy is that sugéested by a former research
colleague, Charles Field: the local bullding code functions as a

73thus reinforcing the

exlsting parochialismuof the industry and cutting off contact with more

_cosmopolitan firms. But close regulation does not always bring techno- |
logical stagnation: once innovationpoccurs within a closely regulatedlb
industry—fwith U. S. airlines being the premiere_exanple——diffusion of
the:new,practice oceurs rapidly because offthe similarity of conditions
inpoSed“onvall industry participants by close enforcement of uniform,
regulations.7u We shall elsewhere deterndne if this is so in

building regulation° the more uniformly administered the building

regulations, the more technologically progressive is the industry

under that enlightened regulation. :
| Opinion varies within the building industry itself on the extenta

‘to which obsolete and fragmented building codes actually 1nhibit

technological progress in the industr5 Those that work on the tech—

'nological "leading edge" do indeed find codes and their highly varied '

enforcement much of a problem whereas traditional architects, engineers

and builders catering to local markets do not. A oanel of modular

 housing producers convened by House and Home, a periodical which -'

~ addresses itself to'nanagers of housing and light oonstruction'firnm,

73 Charles G. Field, Fome Manufacturing and Puilding Codes: The
Confrontation Between Technology and Institutional Regulation, (un-
published Ph.D. 'Ihe31s Harvard Univers:Lty, 1971).

> 7“_ Capron, Technolopical Innovation in Regulated Industries, p 156




listed the code problem as the first of six obstacles to achieving

technological advancej Johnson, recall ‘reported essentially the saﬁe
ranking when he surveyed conventional or "stick-builders" on factors
affecting their own technical advances.75 In a burst of overstatement
Richard O'Niell, a well-known industry critic, proposed that "contrary
to the opinion of many people in the homebuilding industry, these _

traditional whipping boys (1ocal building codes and labor practices)

'pare not the most serious barriers to technological progress

O'Niell tergiversated however, when, in the next statement ‘he de-

clared that "any innovation that really saves money without impairing

quality will be accepted by codes and labor--eventually 76 Still 1ater,

. O'Niell admitted a widespread use of code abuses in terms of local

’ administration rather than the quality of the substantive provisions |

of the code and the use of building codes by local industry and

,'builders as a tariff device.

. The Nassachusetts Department -of Comwunity Affairs provides
evidence that, among industrialized housing producers, those who
serve‘iow- and moderate-cost markets are'hampered more severely‘by'

either overstrict or variably-enforced local building codes than are

75 e Problem of Codes is Folding Back the Real Modular Brealkthrough,"

House and Home, (October, 1971), Vol. 40, No. 4, pp. 88-89. Ralph
J. Johnson, Constraints to Puilders Use of Cost Saving Innovations '

and New Products, pp. 3 and 6.

76 O'Niell "Why Technology Irnovations Fail," p. 67. Emphasis
added. But, in construction, more so than in most industries, time is

~money. The New York State Council on Architecture has estimated that,

in recent years (1967-70) with annual cost escalations of 12%-187%,
delays on $50-$60 million jobs may cost up to $1,000 an hour (John
Janssen, personal commnication). Sims (on p. 181), citing Dunlop, has
also exposed the time-money relation in construction. So the O'Niell

- qualifier--"eventually"--is significant.



"prOducers‘marketing more’expensive units. Over half the firms

producing units in the $10,000-$15,000 class reported stricter code
Standards applying which reSUlted in higher production costs. But of

firms producing for the $20,000 and over markets, less than 30% so.

complained.77 Clearly, erratic regulation has harshervconseQuences

for home-seeking families with lower income than for higher income

home-seeking families.

Lastly; we choose to investigate clOsely the regulatory effects

between industry and government because it is the'arenavwhere techno-

logical challenges and politicalvresolutions are~very vividly draﬂn;

The choice of building regulation as the locus of analysis is rein—
forced in that study findings can lead to policy recommendations for
a reworking of the already functioning building regulatory system. ‘

Reassessment of the role of industrial regulation in achievingkpublic |

_ purposes has recently been revivified. The Ash Council78 proposals

come to mind as does the work of Nader's Raiders.

How Innovative is the Building Industry: Inter-Industry Comparison

Our purpose here is not to refute deflnitively the frequently—
made assertion that the building 1ndustry is a technological laggard.
Rather, the intention is to outline the factors that should form the

background for assessing industry's technological development

77 Department of Community Affairs Office of Code Development

' Reports Relative to the Eevelopment Administration and Enforcement
- of Building, and Housing Codes, April 1971, p. Sl. Fereinafter re-

ferred to as the. DCA Report.

78 Formally: The President's Advisory Council on Executive Organi—
zation, A New Repulatory Framework: Report on Selected Independent
Regulatory Agencies (Washington: USGPO, 1971).
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in this field.

The building industry invariably suffers in inter-industry
comparisons on research.and development act1v1ties and the consequent
of industrial R and D, capital plant Capital goods 1nvestments and
associated investment is a frequently adduced indicator of industrial
vitality and progress. But persons knowledgeable in construction |
economics (notably Dunlop)79 maintain that, in construction, accumulated

‘resources are in the form of human skills capital rather than in

physical plant Much of the output of industrial research and develop— -

ment and therefore much of its economic rationale is to inform

decisions on additions to production capacity. But inprovements to

physical (and especially, fixed) capital are not suited to the building

industry. Hence studies which rely heav1ly or exc usively on expendi-'

tures for research and development as an indicator of the technological

- progress are misleading vhen used to assess progress in the construction

industry. Failure to take this into account flaws some recent work
8% R
Schmookler has suggested "value added by manufacture" as a proxy

81

for capital 1nvestment Taking this more comprehensive measure, the_

building 1ndustry comes off poorly, for value added at the building
site is among the lowest in all the industries in the United States.

General building contractors, "conventional" homebuilders and mobile

e Dunlop, "The Industrial Relations in Construction," p. 57

80 Two exanples: Nelkin The Politics of Housing Innovation, p. 8; R

and Richard R. Nelson, et. al., Technology, Economic Growth and -
Public Policy, (washington Brookings Institutlon, 1967), p. 193

,_81 Jacob Schmookler, Invention and Fconomic Growth, p.:l5l
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M manufacturing in the course of théir operations contribute only
28.9, 37.6, and 24,77 réspectivély, to the final value of tne stnuctures'
they create. In confrast, the proninent construction industry’ |
suppliefs such as stone and Qlay products ; electrical lighting and
wiring equipment; heating, plumbing and structural metal products;
k'paint énd_allied”products; and lumber énd wood products all contributé‘
~a much larger ffactionfof the'sales value of their products. Respéc— '
tively: 58.8, 58.1, 49.2, 46.4 and 42.2 pércént.82 These value-share
ratios,bincidentally, are a wéy of quantifying the widé use of pre-
assembled and prefinished ébmponents in.contemporary building. A
gfeaf deal of valué_goés into building components befofe they havéAéver-
reached the building site or modular housing plants; builders rarely
,handle’"rawh materials anymore.. To.é far greater extent than most
léymen realize, all homebuiiders—-not Just the ﬁindustrialized" ones—-
‘are essentially in the business of‘materials—handling and erection ;
"father»thén fabrication.. ; | "  | -
| Schmookler fbundvthat intef—industfy'differences in inventiVe;'

activity‘(a‘precursorvof innovative activity) are prbportionate td

82 ‘The mentioned industries sell at least 40% of their output to
construction. Value added shares computed from the following sources:
General Building Contractors: Census of Construction, General Build-
ing Contractors, SIC 1511, CC67-1-2, Table 3, p. 2-5; "Conventional
Homebuilders and Mobile Home Manufacturers: Young and Ball, }
"Tndustrial Impacts of Residential Construction and Moblle Home Pro-
duction," Table 1, pp. 1U4-15; identification of major constructlon
industry suppliers from Kinzie, "Construction's Input-Output Profile,"
Table 3, p. 7; date on construction supply industries from U. S. =
Bureau of the Census, Annual Survey of Manufacturers: 1969, General
Statistics for Industry Groups and Industries, M69(AS)-1, (Washing-
Ton: USGPO, 1971), Table 1. ‘ : ‘




‘differences in capital salés among; industries.83 But the bullding
industry is simply not capital intensive in terms of physical plant;
its resources are in the'form‘of financial capital»and human capital,
categories most frequently slighted, as Usher has argued, in inter-

~ industry comparisons of performance'in téchnOlogical innovation.8u

Another frequently alleged>shortcoming from the building industry

1s its great félianée on exﬁernal resources for‘the innovationé that

have later found widespread acceptance within the industry. SChon'hés

_ named this maneuver "innovation by invésion" wherein.a technologically'
retarded, mature, stable, industry is invaded by technologically ad-

vanced, developing; expanSive industries.ssz-Schon's prize exanple

was the invasion of the textile markét by the synthetic»fibre,nénuf
facturers;usually petro-chemical firms. More than'one student of
technologicallinnévation iﬁ construction has described~severa1’instances’

wherein the housebuilding industry particularly has been the‘complaisént

host to:such iﬁvaders.86 Instances of innovation by inVasion‘are some-

times used as indictments of technological morbidity in the recelving

83 Schmookler, Invention and Economic Growth, p; 205

8l Abbot Payson Usher, "Technical Change and Capital Formation" .
appeared originally in Capital Formation and Economic Growth, (National
Bureau of Economic Research, 1955) and is reproduced in Rosenberg,

The Economics of Technological Change, pp. 43-72.

85 Schon, Technology and Change, pp. 52 ff.

86 Jack Ronald Warner, A Proposal for Improvement in Communicating
Tnnovation in the Homebuilding Industry, (unpublished Masters Thesis,
' George Vashington University, 1969), pp. 18-19; an unsigned comment,
"Tnnovations in Construction," Construction Review, Vol. 13, No. 11
(November, 1967), p. 8; and Ralph J. Johnson, 'Housing Technology and
Housing Costs," (esp. Appendix A), in Kaiser Committee Technical

Appendix, Vol. II, pp. 53-6l. _
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industry. But this can bé viewéd asidystnctiohal only by persons
ignorant 6f the history of ﬁechnological innovafion in industry, genef;
ally. Myers and Marquis, having féviéWed the histories of 567 commer—‘b
- clally succeszul innovations, found that bne quarter of themxwére
‘developéd by organizations and_firms other than those which finally

87 |

commercially sbld them; This is typical of the construction industry

"where most of the research and development dollars and new'pfoducﬁ
development effort is made by the building materials industry, the

v suppliérs to homebuilderS‘ﬁhe country oVer. Many-—especialiy amoﬁg

.the architectural avant-garde-ha?e criticized this tendehcy as an
index of technological Backwérdness. Yet, as Capron reports,'the
electric utilities of the Nation, commonly thought of as imnovative and
technology-oriented, perform no diréct research’and development in
power techndlogy. Like the building industry, whose reseafch and
development needs are met by the'suppliers of building'products;
_utilities rely on manufactuférs of«eléctric power equipmeht to do"
research and development, often to ﬁhe specifications of the utili-
ties.88 Often the_supply industry}must offer dollar incéntives to the

user utilities to incorporate newer téchnology; the utilities requireA

87 Successful Industrial Innovations, p. 60. Myers and Marquis spoke
with executives of 121 firms in five industries (railroads, railroad
equipment suppliers, computer manufacturers, manufacturers of computer
components and ancillary egquipment and suppliers of building materials). -
Fach firm identified the "most important' and commercially successful
technical innovations of the previous 5-10 years. 53 building material
producers nominated 196 nominations. o S R

88  capron, Technological Innovation in Regulated Industries, p. 8.
Mansfield notes in The Economics of Technological Change, that pro-
ducers of consumer goods also draw on R and D performed by suppliers,-




the incentive inasmuch as they are taking risks on hardware which has
not been fully developed or tested. These are precise counterparts to
 this situation in the building industry. |

With scant experience with research development and experinentae
tion, the building industry must look to experience in use rather than
bench—testing or other formalized evaluations of new materials. This
reliance on external sources is much more common to 1ndustry as a
whole--even technologlcally progressive industry-—than is commonly
realized. Myers and Marquis reported vendors or prospective vendors
were frequently cited sources of innoVations which later became conmer-
clal successes.89 v |

Industry critics such as O'Niell Vkaner, and Bertram.and MaiSel
are quick to point out that the delays in seeing new technology pro—v
pagated to become standard practice.90 Again, these accusationsvbetray
an ignornance of the delay of the diffusion process in industry
generally, even among relatively concentrated, fixed capital—intensive
industries. Mansfield, after reviewing many studies in diverse in-
dustries, was impressed uithvlength of the time involved for a new

practice or ‘procedure to diffuse91 and Denison despaired of reducing this

89 Successful Industrial Innovations p. 60

90 O'Niell, "Why Technology Trnovations Fail," passim Warner, -

A Proposal for Improvement in Cormunicating Innovation in the Fome-

building Industry, passim; and Gordon W. Bertram and Sherman J. . '
Vaisel, Industrial Relations in the Construction Industrg_(Berkeley.
Institute of Industrial Relations, 1955), p.

91 Fawin 'Tansfield The Economics of Technolog'ical Chang;e, p. 115.
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92 In the accompanying figure,

delay by even as much as a few years.
Mansfield demonstrated the length of time required for major innova-'v
tions to become common practice in the bituminous coal, steel, railroad_
and brewing industries. Although confining himself to the 1argest
firms in these reSpective industries, Mansfield discovered that even
those innovations which represented’significant savings to the indus-
tries under review diffusion time ran as long as 30 years. One reason
for ‘the delay in capital intensive industries is that s1zeab1e invest-
ments in traditicnal apparatus is not likely overthrown despite the |
lrpromise of a more productive replacement. The steel industry is
paradigmatic in this respect: hy the end of 1968 just over a third of i_
the nation's steel making capacity had converted to the basic oxygen
furnace although this first came into use in'195lt.93 logically, one
wouldvthink the less capital intensive or low.value—added induStries
could easily afford to discard aged production facilities because they
represented such a small fraction of industry worth But, as was
pointed out earlier, in construction, investment is built into the
human skills of the labor force and the building trades unions and o
their industry allies are duty-bound to prevent the discarding of these
investments in human resources. V

- There are good reasons for delays in the building industry. One
was alluded to earlier: an industry that does not have an organized

92 Edward Denison, "United States Economlic Growth," Journal of
Business, (April, 1962) reproduced in Rosenber, The Fconomics of

Technological Change, p. 379.

93 Beatrice N. Vaccara, "An Input-Output Method for Long—Range
Economle Projections," Survey of Current Business Vol. 51, No. 7

(July, 1960), p. 50
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FIGURE 4.1

Growth in the Percentage of Major Firms that Introduced Tyelve
Innovations, Bituminous Coal, Iron and Stcel, Brewing, and Railroad
Indps'gries, 1890-1958 e

a. By-product coke oven (CO)". diesel locomotive (DL), tin container (TCﬁ and
shurtle car (SCYBL  op e o

l).C}E retarder (CR), trackless mobile loader (ML), continuous-mining machine
(CM Y, and pallct-lmding machine (I’l_{_)':’ ’ RR

¢. Continuous_ wide strip mill (SMY, centralized traffic control (CTC), continuous -

anncaling (CA Y, and high-spccd bottle filler (BF) ¥

Source : Mansfield, Economics of Technologlcal Change, Figuré,#—l, p. 116.
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- research, development testing and evaluation tradition requires
suffi01ent time to gain experience with the technical and other pro-
perties associated with the new materials before a substantial connﬁt-"
- ment to them can be respon31bly made.9u0ften there is lack of interest

or urgency on the part of the supplier of the innovative material. For
, this reason many construction materials enjoyed wide use‘in indus;'
tries other than building before the building market was broached'
lpre—stressed concrete, asbestos cement aluminum, fiberboard, plastic
pipe, all enjoyed stable markets in 1ndustr1es other than building.
Entrance intO»the_building materials market’neans dealing with enormous
volatility of demand; large problems of inventorying and distributing
to a nearly ubiquitous customer with no single one ever accounting for
more than the minutest share of total production, and the hassles of |
‘obsolete and conflicting building codes and recalcitrant unions (of
which, more, later). ‘This may account for Myers and Marquisf finding
that suppliers to the housing industry are frequently highly diversified
in their line, often devotinglless that 10% of their output to‘the'
bullding market.” R |

Part of the delay is nc doubt ascribable to:the‘enormous frag~-

mentation of responsibility in the residential construction industry.

Combining just a few of the dozens of components and functions might

ol Marian Bowley, Innovations in Building Materials: An Feoriomic
Study, (London Gerald Duckworth 19€0), p. 415.

9 ouccessful Industrial Innovations This finding conflicts with
: 1nput-output Studies of the U. 3. economy which have demonstrated that
only twelve industries or industry groups supply 80 percent of the
construction industry's direct purchases and that in five of these,
over 107 of total industry sales go to construction. See Kinzie,
"Constructions Input—Output Profile," Tables 1 and 3.
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cubstantially reduce the diffusion time for innovations. Bowley ,C
has obsérved that new practices have come into wider use faster on‘the
contineﬁt of Furope than‘in either Creat Britain or the United States
simply because in many European countriésytﬁe builders and designers
of structures are combihed in the same organizational entity.

Intra-Industry Comparison Over Time

As we mentionéd earlier, homebuilders, marketing to COnservétive
home puréhasers, take pains to mask the sizeable advances théy have
made ih housebuilding‘technoiogy. A close look at a residential bﬁild—
ing site reveals much greater use of mechanical devices for materials
handling and for fabrication and erection of the building componentSj
the virtually complete mechanization of excévation-and landscaping;
the muéh wider‘use-of.specialized sub-contracfors fbrvthings 1ike ’
scaffdlding and building site security; the "pundling" of pre-cut and
prefinished'building naterials to each separate homesite; a service now
provided by suppliers and local distributors of‘buildihg'matérials;
the 1list could go on. Ralph J. Johnson has enumerated 86 innovations |
in building‘materials and 39 innévations in building methods in the
two decades following World Var II.97 These innovations havé g£nera11y
been in the form of superior’substitutés for exiéting products and

current practices rather than radical departures ffom tradition, OWing_

96 yapian Bowley, The British Building Industry: Four Studles in
Response_and Resistance to Change, (Cambridge, England: Cambridge
U. Press, 1900), p. 22 v : ' '

o Housing Technology and Housing Costs." Similar tallies have been
made by O'Niell and Warner, previously cited. An enumeration was
made about 20 years ago by Haber and levinson, Labor Relations and
Productivity in the Bullding Trades, PP. 107-151. L




to both builder skepticism and the need to integrate into a closely- |

knit technical structure and social system.98

Factors Affecting Technological Innovations in the Building Industry

The building industry is an intricate combination of hundreds of‘
thousands of actors, both individual and institution, private and public
and voluntary, some in temporary alliance, ad hoc coalitions naintained
_only for the duration ofva single building project. No single actor '
asserts enough control over encugh of‘the building.process.to be
decisive. The following diagrams--each a simplification——illustrate '
the necessary coming:together of parts to achieve residential construc-
tion. | | | | = k

A popular characterization of the reluctance of building industry -
to show more responsiveness to technological change has been the
identification of "obstacles" to innovation. Under this "obstacles"'
view, a variation of a conspiratorial theory of history, two or three
of the hundreds of actors are singled out for indictment as progress
retarders. Obsolete building codes and restrictive:union practices
are more frequently indicted. _

: Indictment or acquittal of any one of these actors is not the
purpose of this study. Nor do we wish to elaborate the conspiratorial
model of resistance to technological change. Our studies of the con-
| struction industry, and the housebuilding sub~industry, direct us to
conclude that two- or three-actor scapegoating betrays an ignorance of

the dynamics and the complexities of the construction enterprise. -

98 Ralph J. Johnson, Constraints in Bullders' Use of Cost saving
Innovations and New Products, p. 3. v '




The Housing Process Maior Participants and Intluences’
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A rather moreluseful formulation of the dynamic of the industry
might be drawn from an analogy with other systems in which a power and
responsibility is dispersed among large numbers of actors any one of
which bears only a small fraction of the resources or power required to
redirect the system as a whole: vour analogy is with polyarchic
political systems.99 The aimvof this study is to describe the plurality
of interests that--single, but more often in coalition--have a stake
in the advance_or progress of conStruction technology. This pluralist
approach assumes, further, that there are many "frictions of develop—
ment" in the evolution of building. technology Just as there are many
frictions in the whole urban development enterprise.

These frictions are more complex than craft union reluctance to
dispense with old nethods, survey data to be adduced later do not
support this simplistic assertion that.contlnues to enjoy wide currency
by those who should know better. More complex, too, than the alleged
constitutional reluctance of local bureaucrats to accormodate them-
selves andbtheir building codes to new technology; too many have
accommodated Rather, this hesitation in the fact of technological,:
innovation proliferates through the entire social system which
accompanies the functional—technological structure of the industry.

' As Elting Morrison remarked about the turn-of-the-century U. S. Navy
undergoing technological change ".;.the Navy is not only an armed
force; it is a society [in which social relationships mirror

% Robert A. Dahl arid Charles E. Lindblom, Politics Fconomics
and Welfare, (New York: Harpter, 1953) Chapter 10.
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technological relationships]"loO There is no changing one without
changing the other. Fcllowing this insight, and combining it with
insights drawn from the study of polyarchic political systems, we
“hypothesize that no change w1ll oceur in the building industry (and

- its social system) unless a sufficient number of actors in that system
_cmmm*

‘The research which follows has as its specific obJective the
identification of those actors or coalitions of actors who have
affected progress in the diffusion of a number of specific techno-
logical innovations in residential construction. Our attention is
dravn to the regula*ory arena—-thevlocal building department-—wherein
sooner or later, the pazties of technical-political. dispute must enter

and reach a resolution. We shall learn that the adJudicators of these'
disputes°. the local building officials, are»by origin and loyalty
- very much a part of the social system that is a residual of the system
of technical and functional relations in the building industry

‘The effect of bullding regulations on technological innovatiOns'
in the industry have been discussed by several investigator*s.;o1 .But
the reciprocal relation, that of tne building industfy on building N
regulations themselves, is less well—known This knowledge gap has
been filled with widespread public cynicism most- of it directed to
building trades unions. Previous investigators of this unions—building

code relation do not agree with one another. Slichter feported a great

100 Men,»MschineS'and‘Mcdern Times, (Cambridge, MIT Press, 1966) p. 34,

101 e already cited works cf Haber and Levinson (1956); Burns and
Mittelbach (1968); the Douglas Commission (1968); Charles G. Field
(1971) and the Massachusetts Devartment of Community Affairs, Office

of Code Development (1971).
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deal of influence‘by unions on code—wfiting decisions on new
fechnology;vbdt he adduced no empiricalvevidence.lo2 Haber and Levinson
‘recorded "little relationship evident between union policy and the
severity of building codes."103 Mandelstamm, on the basis of interviews
With the local building officials, reported no union effects on codes
- and that opinion was concufred in by'contractons with whom Mandelstamm
spoke.lou But these findings are flawed by the relatively unsystematic
solicitation of opinions employed both by Haber and Levinson and by
Mandelstamm and; worse, the fact that the former study Was“confined in
‘the central'cities of the 52 largest metropolitan areas of the United
States and that the latter drew as its empirical base upon tno small
cities lessvthan_lOO miles apart! These studies are still widely-
cited as authoritative. lhis study corrects those defects by
employing a uniform survey instrument and drawing on usable retufns-_
fer almost 1,000 U. S. municipallties of every size class. d

~Attention is focused on the local building department for
several reasons, some nerely for operational convenience, others by‘-
substantial intent. Operationally, it would be difficult to solicitn
the’opinions of the 800,600 construction esﬁablishments in the United
States; a thirty year lapse between Censuses.of Construotion may be |

partly attributed to ﬁhe difficult'logistics_of such a solicitation.

102 Surner H. Schlicter, Union Policies and Industrial Management
(Washington: Brookings Institution, 1041), pp 345-3438.

103 1apbor Relations and Producitivity in the Building Trades, p. 181

104 Allan B Mandelstamm, "The Effects of Unions on Ffficiency in the
Residential Construction Industry: A Case Study," Industrial and’
Labor Relations Review, Vol. 18, (JU1stl965) p. 509, fn. 12,




With much fewer resources that the U. B. Bureau of Census we drew our
interview cordon around the local authorities in the country which
have the final say on the acceptance or rejection'for local use, inno-
vations of technology: the local building department and its staff;r
forfit is here where the pushes and pulls among industry actors are
most readily accessible to the researcher. The other reason for focus-
ing on the building department is that study findings from which can

be inferred policy recommendations have an automatic audience Public»
purposes are already written into the laws creating local building
'departments -reforms or suggested improvements of departmental per—
‘formance can be precisely targeted rather than indiscriminately and
piously announced to any public willing to listen. This last,

unfortunately, has been the fate of many recommendations for improving

"perfornence in the building industry. A similar fate awaits the more

general proposals, now enjoying some fashion, advocating the incorpor-

ation of social controls into the process of technological change.



V’Chapter 2

ORIGIN, SCOPE AND CHARACTER OF BUILDING REGULATIONS AND STANDARDS:
POWERS, PREROGATIVES, PURPOSES, PROCEDURES

Flements of a Regulatory System for the Built Envirorment

The opening chapters have described a growing complexity in the
construction enterprise and a corfespondihg ﬁeed td bothvregﬁlate‘that
entefprise in ﬁhe public interést and tQ permit it to incorporate the
most promising of new techniques'consistent,‘of course, With the public
séfEty welfare. One purpoSe of ﬁhis section is to identify the several
legal instruments and administrative procedures of local building dé-
partments that, together, comprise the means of regulation’qf tﬁe
builﬁ_environment. Emphasis is placed on procedures, actions of
department bersonnei’in the dispatch of regulatory respon$ibility for
it is only by examining'the enforcement and administratioh of regula-
tions.that the realities of.a regulatory fUnctionACan be knovn and the
adequacyvof thét function'assesséd.1 o _ :

., One student of public regulétion,:the‘late Merie Fainsod,
during the 1940's, called for‘detailed, caSe;stUdy examination of the
interaction of the regulators, the fegulated, and the pﬁblic.  Twenty

years later, that call waS'reissued by, among others, Marver Bernstein

1 Tne pertinent texts: Merle Fainsod, "Some Reflection on the
Nature of the Regulatory Process," In C. J. Friedrich and E. S. Mason,
eds., Public Policy, 1940 (Cambridge: Harvard University Press, 1940),
pp. 297-323; Marver H. Bernstein, "The Pegulatory Process: A Frame-
work for Analysis," 26 Law and Contemporary Problems (19€1), pp. 329-
335; Mark S. Massel, "The Regulatory Process," 26 Law and Contemporary
- Problems (1961), pp. 181-202; Marver H. Bernstein, "Independent Regula-
tory fgencies: A Perspective on their Reform," in The Annals vol. 400

(March, 1972), p. 2l. -
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‘who, again in 1972, ten years after his oun initial‘appeal remarked
that the "need for empirical research is largely unfulfilled” and the
"thinking about the régnlatory process. . .remains ﬁnpressionistic."f
The present research is intended to dispell erroneous.impresSidns about
puilding regulations. | ' - -
Academic and scholariy étudies nf regulatnrykactivities have
traditionally been pbased on comparisons of written documents, especlally
those reporting.fqrmal decisions,.on legislative histories and on events
b,and stétutes antecedant to the'agency under review.2 But the approach |
falls considerably short in the case of building regulations where,
on theione nand,.considerable discretionary authority remains with the
enforcing nfficer: 'the'locai building official;‘and on the other5‘con—'
siderable authority in'the'building standardé and regulatory field is
preeﬁpted by elements of the privéte sector, acting through "voluntary"
associations. Therefore, the present chapter describes the legal and
institutional framework of building regulation by public governments;
its scope; and the nature of building department operations. Chapter 3
"characterizes the personnel responsibile for discharging the building
regulatory function in local agencies the country over. And Chapter 5
is devoted entirely to an examinétion of th¢ private institutions that

_precede and, in a certain sense, preempt public responsibility in this

regulatory field.

2 Reviewing the work of consultants to the Administrative Conference
of the United States, the Chairman of 1ts Committee on Informal Action
noted that a dependence on written material and on formal decisions
themselves tends to rslight the real life of the regulatory agencys.
which runs through 1ts correspondence, telephone conversations, and
conferences, and only occasionally surfaces in formal decision or
repulation. Warner W. Gardner, '"The Administrative Conference of the
United States," in The Annals vol. 4000 (March, 1972), p. 40.
Imphasis added. ' B
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,Legal and Institutional Framework and Local Building Repulation

The regulation of building construction is imbedded in a matrix
of legal, social, technological and political institutions. For
| instance, to a far greater extent than may generally be realized,
vprivate associations and superior levels of goverrments have pre-
empted the standards-setting which prefede and influence the ultimate
legislative enactment of local building regulations in the 8, OOO
jurisdictions which regulate most of the nation s residential con-
,struction. The history of local building regulation may be recounted
1n terms of these chronic assaults on local prerogative. Such a
history would reveal that the undeniable dispersion of the industry
and the tenacious "grass roots ideology of its regulators have been _
persistent enough to allow the first conventional usage local |
code, to stand.
‘ Building code specialists ritually respond with the Code of
. Hammurabi (ca. 1700 B.C.) when a reference is sought for the earliest
building code. Ehe provision for building safety conform with the
philosophy of retributive justice which the Persian King's code
documents and therefore reifies: ' |

229: If a builder has built a house for a man and

his work is not strong, and if the house ‘he has built

falls in and kills the householder, that builder shall

be slain. 230: If the child of the househclder be

killed, the child of that builder shall be slain.

231: If the slave of the householder be killed, he

shall give slave for slave to the householder. 232
If goods have been destroyed he shall replace all that



haé been déstroyéd; and becausé the hbuse was
not made strong, and it has falled in, he shall
restore the fallen house out of his ouwn material.
233: If a builder has built a house for a man,
and his work is not done properly and a wall
shifts, then that builder3sha11 make that wall
good with his own silver. :

Through the Intervening centuries to the present day building
regulations, 1ike their Hammurabic predecessors, have been created in
response--more accurately, in reaction--to disastrous single_epiéodes
of building failure in terms of the then-current juridical and
legislative thougit(as a Ronan Point, England in 1967.or at 2000
Connmnwéalth Avenue, Boston, in 1971) or of city-wide conflagrations
(as in London in 1666, Chicago and San Francisco in 1906). The
earliest codes in the U. S. date from 1626 with the Dutch colony of
~ New Amsterdam, covering types,_locations and roof coverings of
sta:'t,tctures;ll emphasis on this last—mfoofing materials--indicates the
prominent fear of propagation of fire from_structufe to structure.
The most common element to early codes was the proscription of wood
| construcﬁion in certain parts of the municipality, but even this

modest application of the police power-—so routinely invoked at preéent '

—met resistence by the courts.5 The late eighteehth and early

3 These passages are referred to as a "eurious extension'" of the law

of retaliation in Encyclopedia Brittaniea, Vol. 2, "Babylonian Law,"

fCnicago: E. B., 1959), p. 862. | | |
Cited by Sanderson, Richard L., Code and Code Administration

(Chicago: BOCA, 1969), p. 7.

5 The precise effect of building codes in turning cities of wood into
cities of brick (London after the Great Fire of 1666 being the premier
example) may be difficult to assess, for there were other factors con-
tributing to the substitution of one building material for another.

- For instance, seventeenth and eighteenth century building and rebuilding
were forced to do without wood and thatch in large part because the

. f »’: i



twentieth century regulatory doctriné of laissez-faire was anticipated

by the Pennsylvania_Supremé Court that; in striking down just such
a "fire limit" ordinance, declared: "It would not be tolerated that
the people 'should be absolutely prohibited from using (wood) in the |
construction of their dwellings and out-buildings' itvwould be a |

6 Calamitous fires in the

griévance too intolerable to be borne."
ﬁext few decadesé-wiping 6ut sectidns df cities——did persuade later -
courts to relax réstraints on structuralvregulations related to con-
flagration.‘ The widening of building regulation beyond that required
for fire safety, hoWeVer,lcamé-only after the precedent of housihg

cOdes‘regulating'occupancy and Sanitary conditions. The tufn of

the century "understanding" of thé relation of housing and over-

crowding: to public health was accepted by local courts as a legitimate -

ground for the valid exercise of the police powers of states and

7

their creatures, the municipalities. PBosselman argues’ that the

proliferation of regulations of structural sbundness came only after

burgeoning iron industry stripped Fnglish and European country-
sides of these combustibles for fuel, before the days of coal. This
argument 1s suggested by a passage from Robert McHenry with Charles
van Doran (eds.), A Documentary Fistory of Conservation in America,

(New York: Praeger, 1971), p. 5.

6 fneedler vs. Borough of Norristown (1882), cited by Fred P.
Rosselman, The Legal Framework of Building and Housing Ordinances,"
The Building Official, (March, 1970), p. 10.




‘the validity of health—rélatéd codes was eétablished;a
'The police pbwer résérvéd}to fhe statés‘by th¢ U. S. Constitution,

nay be delégatéd by thé state to its units of locai goVérnment. Given
the technology of building at the time when building codes prolifer-
ated, it was entirely logical to invest localitiés with regulatoryb
authofity. Consider the building enterprise of 70-90 years ago:
structures and théir principal mechanical components (the few ﬁhére
were at the time) were usually fabricatéd wholly on the éite.b The
‘kitchen,sink and bathtub, for éxample; were shaped out of lead ‘
(Latan: plumbum) sheets by plumber's,9 Most building materiéls--wood;
stone, gypsum, ciay products such as pbrick and tile, were produced

or extracted within a days journey of the building site. Except for

notbrious "boomer gangs,"lo the construction work force, then as |

8 _“Understanding,“ indeed. The environmental determinism of the turn
of the century, documented by oy Lubove, The Progressives and the
Slums, (Pittsburgh: University of Pittsburgh Press, 1962), has long
since been discredited by students of housing and health (See, for

an early instance, John P. Dean, "The Myths of Housing Reform,"
American Sociological Review, XIV (April, 1040), pp. 281-288, portions
of wnich are reprcduced in Jewell Bellusch and Murray Fausknecht (eds.),
Urban Renewal: People, Politics and Plenning, (New York: Anchor-
Doubleday, 1267). The notion still has wide appeal, however, among
laymen and political leaders. R

9 Martin Segal, The Rise of the United Associétioh: National
Unionism in the Pipe Trades, 1880-1920, (Cambridge: Harvard Univer-
sity, 1970), Introduction. ' L ,

(Oakland, Cal.) of the United Brotherhood of Carpenters and Joiners,
described boomers in a 4 August 1972 interview as itinerant con-
struction crews (management and 1abor) that had historically usurped

10 Clyde Johnson, retired business agent of Millmen's'Local 550

the local fiefdoms of local building contractors by offering cut-rate '_‘vr"

services. The Associated General Contractors sought relief from A
this non-local competition and were willing to tolerate union demands
as part of the price. The Davis-Bacon Act of 1931, requiring payment -
of prevailing wages (nearly always union scale) on government-alded -

construction, drove out the boomers. .



now, was recrulted fram the immediate environs, except for a few
highly-skilled craftsmen who ranged somewhat further in search of work
(which tradition appears vestigially in the medieval term: journeyman).
With the building enterprise S0 organized, it was thoroughly logical
to regulate the activity at the municipal government level. After |
all, who would know best the quality of climate, of geology, of
weather, of local building materials, of local bullding traditions, of
the repntation of local craftsnen and laborers, of accepted practices
| in the local tuilding trades. Moreover, building practices and buildingv
materials, changed only'slowly and therevwas little'exotic techndlogy |
- to import. Thus, the "logic of locallsm" evolved in the regulation

- of the building industry. ~But the building process itself underwent
vast change, espe01a11y as was shown earlier, since. wbrld War 1T and :
that process changed from being one of fabrication of a finishedn
| product out of raw or semi-finished materials, eVolved to become not
'so much a construction industry as a "materials-handling industry,"
| in the words of Richard O'Nlell.11 Building products are now moved to
the site in a semi-finished state in sealed‘units ready for installa-
tion and thereby inaccessible to the viewdof the local official.
Moreover, many components, fabricated in ways quite'unfamiliar to most
of the on-site tradesmen at work, let alone the building official.
thereas thirty and forty years ago a building inspector could mark
.closelyvthe construction process, today the building'inspector stands

aside as finished components are unloaded from trdcks, stored

11 pgitorial, House and Fome, October, 1970,
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temporarily on the building site, and 1nstalled. Tbe work is now
effectively removed from the scrutiny of the local building inspector
Increasingly, building products are distributed over a wide area of
the country; which makes it difficult for the product designer to |
decide just which of the local codes should be honored since, asvwill
be shown in Chapter 3, there is a great variance among the technical
| requirements of individual local codes. In a phrase, technological
evolution has outgrown the "logic of localism" in the regulatory
philosopy of the building 1ndustry Inspection of installation rather
than fabrication techniques are 1ikely to become the primary task of
-the,local building official (as long’as structures are fixed to

sites, the needvfor some local inspection remains) and the building

- regulation statutes must inevitably reflect this.

Not only is the geo-political deployment of building regulatory

’ activities undergoing a shift the basic substantive purposes of
vbuilding regulation are widened beyond elemental concerns of the
health and safety of the public and 1ts property. Roughly, building
and development regulations and judicial interpretation of their
effects now embrace broader considerations of public welfare and‘con- '
sumer protection. Addressing the consumerism issue, the Massachusetts
Department of Community Affairs reported'to the state legislature
that: | | |

For the 1ndividual family, the outlay for shelter is the

largest single outlay ever made at one time and, except

for food itself, the largest item of personal consumption.

The regulation of the building industry had as its impetus

the protection of life and the preservation of physical

safety. Today, consumers of housing and users of buildings
demand more: a measure of assurance that, in the largest



expenditure of their lives, they ave getting their

money's woigh. Are present regulations adequate to

‘this task? S

Public welfare issﬁes are also joined when resﬁrictive develop-
ment regulations——inclﬁding zoning and subdirision controls as well as \
buildingvcodes-are demonstrated to be in violation of thevequal
’prbtection clause of the 14th'amendment to the U. S. Constitution‘or
when they represent an unjustifiable use of the police power. »Although
the most celebrated cases have‘centered on.exclusionaryzening, overly |
restrictive building reguiations have aleo draﬁn the attention of
public interest advocates in the law.13 Nor are 1lith anehdmenﬁ cases
restricted to issues of race or poverty: ahy illegal discriminatibn
ﬂ‘or,unlawful cléssification of people or buildings may be inVolved; :
that is, any clessification er discrimination Which cannot be justified
by the pubiicly stéted goal to be achieVed by the regulétory policy.lg
As the regulatory purview has widened, the-ldcal building official is
"~ under subtle pressure to break traditibnal’organizational and pro-

fessional isolation. ‘Programs of concentrated code-enforcement haye'A |

1 Massachusetts Department of Community Affairs, Office of Code
Development, Reports Relative to the Development, Administration,
and Enforcement of Pullding and Housing Codes, (Boston: April, 1971),
p. 1. FHereinafter referred to as DCA Report, April 1971. .

13 Representative cases are cited in H. William Allen, TIT, _
"Restrictions of Building Permits as a Means of Controlling the Rate
of Community Development, Urban Taw Journal IT, 1969, p. 184. A
more sanguine view based on experiences in older cities and neighbor-
hoods is found in "Building Codes and Residential Fehabilitation:.
Tilting at Windmills," Columbia Journal of Law and Soclal Problems,
(August, 19697, pp. 88-97." e
14 pogselman, "The Lepal Framework of Building and Fousing Ordinances."
Typically, courts have declared that prefabricated buildings, mobile
‘homes and multi-family residences, among others, camnot legally be
discriminated against as building types. L B




prxmpted:thebformation of inter-agency task forces between urban
rénewal; housing inspection and’bﬁildihg inspectibn; for example. In

2 few cities, Baltimore the largest émong them, inspection forces aré
~unified and leasing professionals advocate a closer tie betWeen all _
agencies thatArégulate urban devélopment.15 Cme impetus for this action
is the certification requirements of the HUD Workable Program.for v
Community Imbrovement; the WOrkable’Program is é prereduisiteufor most
.fedéral-city subventions}in housing and'urbanvdevelopment. Proféssional}
isolation and pafochialism are being eroded by theicontinued growth

-of foﬁr voluntary or prbprietary model codéAaséociations,l6 each -
servi@ing a region of the u. .S., and of statewidé aSsdciations of 1oca1
building dfficials. Both'these.groups will bé discussed fully in sub5~ |
' sequent‘Sections; at the moment it is sufficienﬁ;to note that | i
participation in model code groups does not change the basic pOlitiéal
fact that buildingbdepartmenfs effectively function as lgg§l dépar6méntS,
nationai of regional affiliations notwithstanding. ‘Therefore, the’ '
‘discussion returns for the moment to the typical situation‘in’the

local building department.

15 Frederick H. Bair, "Toward a Regulatory System: for Use, Develop-
ment, Occupancy and Construction," Planning Advisory Service Report
No. 243 (February, 1969). Chicago: American Society of Planning
Officials. The City of Boston is about to introduce this reform:
"(Mayor) White Set to Reor%anize Building Inspection Units," Boston,

3 | ; .

Globe, 21 August 1972, p. 63.

>‘16 After a sustained immersion in the building code iiterature, one
" is led to observe that the writers who favor model code associatlons

refer to them as voluntary groups of likeminded public servants;
writers who don't. favor them refer to the groups as purveyors of pro-
prietary ccdes and of professional fee-for-service consultation.
Mixed usage is adopted throughout this research report. :




Inter-goverrmental Resporisibilities for Building Reg‘;ulaﬁion '

‘As we have statéd local régﬁlation of bﬁilding ébnstruction in
the U. S.vdatés to éérly"colonial times. For many yéars; only the
larger cities adopted and enforced building regulations, but, by
1964, as many as 12,000 individual communities were issuing bullding
permits authorizing construction within their boundaries, a rudimentary
fbmn1qf‘régulation. The Census Bureau now reports its ﬁbusing infor-
mation on the basis of 13,000 permit-issuing localities, approkimately
’ three-quarters of»all iocal govefnments.l7 In‘1967, the most»reéent
enumeration, 8,344 mmnicipalities, U6.4% of all such governments,
reported building codes in effect; municipalities with<more than
5,000 inhabitants were more thén twice as likely to regulate cbnStruca :
tioﬁ by standing codes: 4,067 or 80.5% of such ,jﬁrisdictiéns.l8
- This is whefe the buik of bullding regulation occurs: at‘the'local
level. o . |

The Stated'purpose-—as distinguished from lafent effeéts-—ofvall
these building codes is to protect the public, thfdugh-reasonable
safeguards, from faulty design or constructioh of buildings, aﬁd E
from health or fire hazards. The form and content of bullding codes
véry widely from municipality to nmmicipality; and from state to
state. A code méy be limited to new buildings, or mayxapply aé well
to repairs and alterations of éxisting buildings. The substantive

17 Section 27, "Construction and Housing," Statistical Abstract of the
United States: 1972, (Washington: USGPO, 1972), p. 609.

18 j11en D. Manvel, Iocal Tand and Building Regulation, Research
Report No. 6, U. S. National (Douglas) Commission on Urban Problems,
(1968), pp. 4 & 11. Hereinafter referred to as Manvel Report.
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provisions of thésé codes oftén différ5 and prodedures_for}inspeétion,
enforcement , and appéals~ekhibiﬁ a high dégreé of variéncé,‘éven
ambng mﬁnicipalities in géogréphical prokimity.lg = | |
Traditionally; locél building»departménts havé been conéerned with

new construction. Their functions have iﬁcluded issuance of building
permits, plan inspection and approval, zoning léw enforcement , and
inspection of thevconstruction. A deﬁartmént may of may not haveb
responsibility for the'enforcement of codes regulating plumbing, e1e§
vatofs and other méchaniéal specialties or housing quality. ‘This |
'varies»widely city to city within single states.20 HbWéVer, as was
»noted, a trend is emerging to bring other code inspection requirements
witnin the adﬁdnistrative structure of a single local department.21

- Most local.cddes provide for appeéls from decisiOns_Of thé lbcal  -
building official. Mbst commonly, this consists of'a board of experts
in the field appointed by the municipality's chief exécutive or : N
legislatiVe body. A code may specify procedures to be fbliowed by fhe
board in reviewing cases on inquiries, and may provide for judicial
review from decisions of the building official or appeals board. The

local bbards of appeals may also be delegatéd the authority to review

proposed _changes in the code and to make recommendations concerning them,

19 Massachusetts Department of Community Affairs, Office of Code
Development, Investigations of Operations and Procedures: Housing.
Inspection Departments, Bullding Departments and Certain PRehabilita-
fion Activities in Boston, coringfield and Vlorcester, (Boston:

September, 1971). Hereinafter referred to as DCA Report, September 1971.

20 pea Report, April 1971, p. 43.

2l patr; op. cit.



and it may be granted-theﬁauthority to approve rules‘issued by the
local building official. This incremental'code amendment procedurvm—
the "sroduct approval® process#—is given Chapter—length treatment laterA,
in this report for the product approval process is freighted with
significance in the diffusion of 1nnovation in residential construction
technology. '

A few localities have established an arbitration system to serve

as the appeals mechanism. Manufacturers and architects may enjoy the

same right as the owner and contractor to challenge decisions of the

, appeals body in the courts.

Typically, county adoption, administration, and enforcement of

 codes applies the same general types of regulations and procedures to

unincorporated areas that municipalities apply to incorporated ones,
?ouever, the degree to which counties are authorized to exercise this
function, the extent to which they have acutally adopted codes, and
their geographical jurlsdiction over code enforcement vary con81derab1y.
Where programs are established, counties frequently undertake signifi-
cant progects, lncluding the provision of cooperative and contract

services for smaller local governments. This is particularly the case

in metropolitan areas, where counties may participate in voluntary,
: cooperative area—wide efforts and sponsor or enter into inter—local

_ agreements for prov1ding inspection and enforcement services or

directly assume powers under various reorganization approaches creat~

ing urban counties.v Notable examples are the 25 cities in Southeastern

' Y&snonsin centered around Nilwaukee six cities and six counties

centered on the District of Columhia~ 12 cities and 4 counties centered f

on Denver.‘ Similar programs of regional multi—gurisdiction, ’,?

75



sub-state cooperation are undePWay in Atlanta and iIn the San

Francisco Bay"Area-under the anspices of ABAG, the Association of Bay |
: 22 : ‘ ’ : '

Area Goyernments.

" State Goverrment

| The primary,direct state in&olvement in regulatory programs
‘Vgoverning construction, other than of government buildings, is with
mechanical codes (those affecting plumbing, electricity, elevators,f
and beilers), with regulations dealing with indnstrialized housing or
with special hazards, such as fire and with buildings where public -
.assembly of some form with attendant problems of fapid egress occur.
In Massachusetts, at 1east,'the definition "places of publie assembly“ -
_embraces‘commereial structufes, schools, hospitals and ddmieiliaries
like prisonsf Specific provisions'ﬁary greatly among the states and.
responsibilities for promulgating, adnﬁnistering, and enforcing state
codes are distributed among state and locai government agencies in

. widely differing patterns.23

22 Examples are drawn from conferences with Commissioner Edward E.
Estkowski, Department of Industry, Labor and Puman Relations, State
of Wisconsin; and, Advisory Commission on Intergovernmental Relations,
Building Ccdes: Program for Intergovernmental Reform, (Washington:
USGPO, 1966). Hereinafter referred to as ACIR Report.

23 Section IV of the DCA Report, April 171, contains results of a
national survey of states on building code and housing code action.
Among the findings: 8U% of the states have statewlde health and
sanitation regulations; 66% plumbing codes: 54% electrical codes;
729 fire safety codes; and U40% have factory housing codes wherein one
state certification is obtained and a medallion affixed to the ’
finished unit; that unit is exempt from further local inspection,
except for installation. Very few states disallow more restrictive
local specialty codes. Much of the remainder of this section draws
heavily on Section IV of the DCA Report, April 1971, in which pre-
paration the present author participated. L



Some actions in the building code field.ruh frdm complété control
in state hands to complete control in local hands. Statewide manda-
tory codes are rare. Comnecticut is the only state with a general,
inclusive code that is mandatory throughout the state for all éohétruc-

tion. Nd community in that state is>eXempt from this code, and any
fequests for variances due to special local conditions must be hade
through an appeals proéedure.  Connecticut also incbrporéﬁes a certi-
fication procedure which automaticaily qualifies building systems in
éVery comunity. A mahdatory statewide bﬁilding code will bécome
‘éffective in.MassachuSetts after Januafy, i97h under legislation signed
by the Governor on 19 Jﬁlyﬂi972; This legislation isvdistinctive in-‘
that it requires the establishment of uniform statewidé‘adndnistrative
and enfércement procedures to be followed by state-certified, locaily ,
paid building officials.?’ | |

In keeping‘with the diépersed federal System of states, the DCA
Report cited above identified many different approaches to statewide '
building regulation that ranged Cbnsiderably from the rather strict
Cohnecticut Statute;, Some representativé:variations: |

Statewide minimum-maximum cbdes, such as North Carolina's

" specify minimum requirements that must be used in every

commmnity. There is some leeway for local variations, but

there is a maximum by which local codes may vary. All

variances must be approved by the state code agency, and

+he success of the code rests with the desire and powers

of the agency to impose strict criteria as to what con-
stitutes legitimate variation. . R ’

2h Chapter 26 of the General Laws of Massachusetts. Most building
regulatory abuses occur in the area of code administration and
enforcement , not in the adequacy of the basic code document itself.
For a recent illustration see David K. Shipler's intermittent,
summer-long expose of construction industry abuses in New York City,
particularly the New York Times of 13 August 1972, Section 4, p. 4
and 16 August 1972, p. 1. - '
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Statewlde voluntary codes are available on an optional

basis for adoption by municipalities. These may be used

alone or to supplement statewlde mandatory codes for those

buildings exempt from coverage. In New York, communities

may enact their own local codes, or they may accept the

state code. If they decide to use the state code, it

becomes mandatory along with all future amendments.
Most states merely suggest statewide mininwms which simply require all '
communities to meet minimum construction requirements while, at the
same time, allowing localities to make their codes stricter than the
minimum without state approval; "factory" building codes which are’
special codes that affect ‘only certain industrialized construction
processes; and, statewide model codes that fUnction as guldelines after
which local codes may model their own codes. This point will be
- elaborated later. ‘And finally, a large number of states delegate
total authority to localities for the promulgation and enforcement of
building codes. _ '

General enabling legislation in more than half the states provides

for the adoption of recognized national building codes by reference.

In some cases, statutory recognition may be given to a particular

~ code; in other cases, authority may extend to the appropriate codes

developed by the four proprietary code groups—-Building OfflClals and
Code Administrators International Inc. (BOCA); the Southern Building
vCode Congress (SBCC) the International Conference of Building
Officials (ICBO), and the American Insurance As5001ation (AInsA) as
well as to specialized ‘codes for mechanical systems. Some of the -
state enabling statutes require that subseouent changes approved by
the model code group be adopted by local governments in the sane

manner as initial adoption by reference of the code Others delegate

this responsibillty to appPOpPiate administrative officials or, 1n;lll"a15f]



in rare instances, provide for the automatic addition of changes as
they are formally approved by the promulgating group. A thorough
' discussion of the model code groups will follow shortly. ‘ -

Federal Covernment

Federal interest in the building field has been primarily of
four types support of technical building research, support of stand~
ards programs (which underlie code requirements) federal aid progmmn
requirements, and federal building construction requirements. These

activities are carried out by numerous bureaus,ragencies, and
departments..‘ | | - | |

| Federal support of technical building research is oriented toward
,developing knowledge to better enable federal agencies to carry out
their progran1responsibilities. The federal government thus funds |
private and public agencies, and also directly engages in research
that provides the basis for specifications, standards and testing
| techniques. Many of these programs are devoted exclusively to dwelle
ings, both in this country and U. S. installations abroad; others}are'
more generally related to building technology, and neny federal agency
research programs in fields only tangentially connected with building
science have developed information useful to the building industry.
The thirty-five federal agen01es directly or indirectly concerned with'
construction conducted at least 764 engineering investigations and

studies pertinent to building science from 1962 through 1965. 25

25 ACIR Report, p. 25.



Although not a federal agency, the Building Research_Advisory ‘
Board (BRAB) of the National Academy of Sciences wasb established' under
a federal charter in 1949 to study and advise on building science and
technology. The Board stimulates and correlates pbuilding research |
activities, and may, on specific request , study any scientific or
technological subj ect in its field; BRAB advises on questions submitted
by any federal agency, or by private industry when in the public |
interest . BRAB does no actual laboratory or field research itself,
but compiles the findings of engineers, scientists, universities,
and research facilities throughout the country. Studiesﬁi{JCOnducted by
panels of experts convened by BRAB include some which were undertaken '
for the Federal Housing Administration (FHA) that may lead to changes
in its Minimum Property Standards program. The Board works closely
with federal agencies through a standing cormittee, the Federal Con-
struction Council, which seeks to encourage voluntary cooperation
among federal building agencies, and which maintains contact with

6
appropriate state agencies.2,

Federal standards programs include the development ” of standards

and testing procedures that may be used in framing and administering
Luilding codes. Standards programs in the United States are 2 complex
network of efforts by hundreds .of private and public organiiations-—
govermnents , trade and technical societies, and pri\}ate firms-——often

with some degree of coordination among varying sub-groups. The single

26 The role of BRAB was illuminated for the author by Professor
“Albert G. H. Dietz of M.I.T., for many years a member and, for three
years, Chairman, of BRAB. '




most extensive effort_is that sponsored by the federal government,
principally involving the‘Department of Defense, the repartment of
Cbnnmrce, and the General Services Administration. The National
Bureau of Standards (NBS),‘the primary research agency of the federal
government for building technology, also has four‘programs in the
standards area. Although the Bureau usually does not always prepare
standards——its major goal is to facilitate_the communication of
technological data and to encourage the exchange of technological
products andiservices-—the Congress has assigned it the responsibility
~ for developing mandatory standards in selected areas for purposes of
safety legislation involving products shipped in interstate commerce.

- NBS developed the four-volume Operation Breakthrough Guide Criteria

| for the evaluation of proposed industrialized housing systems designs
and supervised that evaluation procedure for HUD.

| Several major federal aid programs affect both the private
sector, notablv building construction, and the public sector, particu—
larly bullding code adoption, administration and enforcement. The
Federal Housing Adminlstration was empowered by the National Fousing
Act of 193N to establish Minimum Property Standards (MPS's). 27 These
establish acceptable practices in reSidential building technology
~ essential for mortgage insurance determinations. However, they are

not a substitute for local building codes, since the FHA requires

| compliance with all local codes for properties under insured mortgages

i U. S. Department of Hous1ng and. Urban Development FUD Challenge,
;"Evolution of HUD's Minimum Property Standards,? op. 8-9 -




although 1in localities without codes for one- and two-family
residences, however, MPS's are de facto codes.28 'I‘he Farmers Home
- Administration of the Department of Agriculture administers the Rural
Housing Loan Program for use to construct, improve, or repair rural
homes and related facilities; or to provide water for farmstead and
household use. These loans are made only if other financing is' not
available to the prospective borrower, and compliance with local law ‘.
is required. And the Department of Housing and Urban Development |
| prov:Ldes grants to municipalities to assist in the development and
.adoption of building codes.. It is the stated policy of the Department
in its \a!orkable Program for Community Improvement activities, to urge
~ that local codes e comparable to standards contained in the
'most recent editions of nationally recognized standards-—setting
organizations. The Department also makes low-interest loans and grantsv"‘
available for local code compliance. A rnunicipality or county mst
| have adopted a comprehensive system of building and land development"
ordinances and codes in order to be eligible for' financial assistance; |
local adoption of codes based on national models is required for |
"workable program" certif‘ication as a prerequisite to receiving federal

“aid for urba_n renewal project cost.29

28» Ibid. ‘

29 U. S. Department of ‘Housing and Urban Developmen A Workable.

 Program for Community Improvement Handbook (Septembe 1970),
MPD 7100. la.‘ _




In the design and constrﬁction of new fEderal buildings, the
General Services Administration follows as minimum requirements stand-
ards contained in nationally recognized model construction codes, and
follows or exceeds the standardsvof the national plumbing and electric
codes. Policy 1s to relate constructiOn projects closely to local
~ code requirements, and local plumbing codes are directly applicable to
plumbing beyond the property line of the public building. The Housing
Assistance Administration of the Department of Housingvand Urban |
Development has established construction Specifications for public
housing dwelling units built under its program. And construction of
federally-owned housing, exclusive of milltary barracks, for federal
personnel and for employees of government contractors is based upon a
Single set of standards developed by the Department of Housing and ‘
Urban Development (HUD) upon the request of the Bureau of the Budget.

In an attempt to stimulate and encourage the application of new
construction ideas, Section 417'of the Eousing and Urban Development
| Act of 1969 directs the Secretary of HouSiné and Urban Development
to assure to the maximum extent feasible, in housing assisted under
the Demonstration Cities and Metropolitan Development Act of 1966,
that there 1s no unnecessary restraint by building codes upon the

employment of innovative methods and materials.



Chapter 3 :
PROFILE OF THE LOCAL BUILDING OFFICIAL AND HIS DEPARTMENT

To understand the relationship between regulation and the diffusion
| of innovative technology, the central objective of this research we
must understand the factors and forces ‘that shape the policies of' the
local building department for it is in this arena that determinative
action occurs. Uho are the people who draft and enforce local building
codes? What are their responsibilities? Do thelr backgrounds and quali-
fications adequately prepare them for the task of dealing with new |
technologies or must agencies look elsewhere for technical assistance°
if so, where? Must the agencies develop supplemental educational pro— |
grams" Are existing educational programs, both at the local and state
levels productive? Does civil service protection or union representation
have any effect upon the perf'omance of the building departments?
What types of codes are used and vhat are the trends in type of code
used? |

Just as there are forces operating within the department, there are
si gnificant forces impinging f‘rom without. Code development and code
enforcement do not occur in a political vacuum. Building codes have

important economic meaning to those favored or not favored by the

The first half of this Chapter draws heavily on a previous publi-
“cation by Charles G. Field and Francis T. Ventre, "Local Regulation

of Building: Agencies, Codes, Polities," 1971 Municipal Yearbook,
(Washington: ICMA, 1971), pp. 139-165. The second half draws heavily‘ .
on a previous publication by the present author, Francis T. Ventre,
"Technological Currency in the Local Building Code: Patterns of
Communication and Influence," ICMA Urban Data Service Series Vol 3,

No. 4 (April, 1971).




specified Standards. Teehnical adeduacy-of the codes aside for the
moment, the efficiency and dispatch of cede enforcement has inpoftant
economic meaning to the builder for whom deiays are.cestly. To ﬁiew'
codes and new technology on purely technieal or 1egaiistic grounds; |
‘therefore, is to ignore that they are drafted and enforced in a politicalv
and economic environment and that they cannot escape its influence.
Chapters‘U, 5, and 6 identify the elements of this environment—;the
local building department's constituency and cliente1e—5and déScribe the
nature of the exehange betWeen'the agency>and its environment. The

A present Chapter focuses on the department itself,.its organization and.'
'. personnel. . ” | | ’ |

we'shallkidentify here the organizational characteristics and =

personnel attributes of local building departments the country oven
drawing on the results of a national survey‘developed by the authorvand
an associate and administered by the Internatidnal City Management
Association (ICMA). The survey drew useable responses frem 929 U. S.

o N 5
municipalities of every size class.

2 The survey, conducted during the summer of 1970, was administered
to the building departments of all U. S. municipalities over 10,000 -
population and a small sample of cities and towns of less than 10,000.
‘Resource limitations denied the ICMA a more extensive sampling of

the smaller jurisdictions. Second mailings went to all cities over
25,000. Of 2,072 cities over 10,000 surveyed, 857 (U41.4%) responded
in time for analysis; only 72 towns under 10,000 (20.6% of those
sarpled) responded. The returns at each city size class above 10,000
vere sufficiently large to be representative of cities in thelr
respective size classes. Most generalizations appear valid for citles
over 10,000, but should be extended places under 10,000 with reserva-
tion. ' ‘ ' o ' ' RN

“The,snfvey instrument.and a‘reSponseltable appeam as Fxhibits 1 and‘2,
respectively, in the Appendix. . , o ‘



The Building Department

Although the typical building department is small it is responsi— |
ble for an astonishing variety of inspection tasks from elevators to
boilers, from fire protection to refrigeration. The size of the
department is directlyvrelated to tbe size of the city. In 1969,
building departments in most cities with populations over 50d,000 em-
ployed about 100 full-time people, while most'departments in cities
under 25,000 employed only one or two. One department in four had onLy.
a single prOfessional/technical person. Many cities adapt to this
situation of small staffs but major respons1b111ties, either by sharing
4 inspection responsibilities with other local or state agencies or by
allowing other departments to assume sole jurisdiction over particular
inspection functions. Inspection of building structure, plumbing, and
electrical systems is primarily the responsibility of the building
department, but fire protection, boilers, and specialty areas such as
| mobile homes and pollution control are regulated by others (See Table
1)'3 : | - . : | o

Buildingiofficials are called on to pass judgments on technical
building plans, perform field inspections while construotion is in
progress, and keep the.building code regulations up-to-date. In an age.
of changing building teohnology,bit is difficult to imagine how the |
~smaller offices can conmpetently discharge'their duties which require

considerable technical understanding in a diversity of specialties.

3 Tables referred £o are located at‘the_end of this chapter. |
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Job Security and Political Pressures |

Most local building officials lack basic JOb security. Officials
apparently, serve at the pleasure of those who appoint them. Therefore,
'they are very sensitive to political pressure. Given the great uncer-
tainty of their job status, the spirit of complaisance and the |
philosophy of "don't rock the boat" are entirely rational. Thus it is
that buildl,g departments, by and large, have acquired reputations for
being unduly cautious and conservative and for being responsive to ‘the
needs of their immediate clients, the nembers of the local building
community Despite the tenuous hold that building officials have on
their positions, their official actions have powerful economic con-
sequences for a sizable portion of the local economy and, particularly,
-for individual entrepreneurs. For instance, the issuance, or threat
of issuance, of stop-uork orders is a fleld—level decis1on in many
agencies;u such stop-orders invariably delay job progress, and builders,
are extremely sensitive to the costs of delay. On the other band,‘ ‘
tuilders are widely known for their aggressiveness and political
sophistication, especially when approaching local planning, zonlng,
and other regulatory bodies. One can readlly visualize both the kinds
of pressure that converge on the local building officials in these
' circumstances and the public cynicism whicb follous. |
~7 How well is the local official insulated from the pressures'of‘
agency clients? Not very. The.survey data‘lead to this.conclusion.
Seven out of eight building chiefs serve without a fixed term of office;

they serve at the pleasure of those who appoint_them.-vaen those with

4 See "Municipal Building lnspection Prac»ices," 196M Municipal
Yearbook, (Washington, ICMA, 196&)
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fixed terms do not enjoy a great advantage, for over half of all fixed
terms are annual only.5 Tras ditional means of achieving job protection,
Ccivil Service and union representation, are not widespread among the
agencies. Only 40% of local building departments are covered by Civil
Service regulations (Table 2) and most of these departments are found
| in the larger cities -Fewer yet one in fifteen, are represented by
unions (Table 3). Thus the normal avenues for job severence and
grievance resolution6 are notably absent. Despite these perils, many
local building officials survive this politically sensitive environ—
‘ment, attesting to their political adaptiveness. o
The foreg01ng analysis has placed great stress on Job security,

but this objective is not equally valued by all chief building officials,
The desire for Civil Service coverage depends upon the particular -
political-administrative environment. Seventy percent of the chief
building officials (CBO' ) under a mayor form of gpvernment whose
departments were not covered by Civil Service regulations want such
coverage. In sharp contrast, only 39% of those CBO‘s similarly situated :
but under a manager form of government expressed a preference for

Civil Service coverage (Table 2). Seemingly, the threats to job
security are stronger under the mayor than manager form of government.
The response may well have been different had the staff, not the chief

building official, ‘been asked to answer this question.

5 Field and Ventre, "Tocal Regulatio’n of Building," _Table 1/22',
pp. 151 ff. 3 o

6 Derek C. Bok and John T. Dunlop, Labor and the American Community,
' (New_York Simon and Shuster, 1970) p. 79 '




_Salaries v
.Building officials covered by Civil Service regulations or repre—
‘sented by unions enjoy the tangible benefits of higher salaries.
The average salary differential is on the order of 13% to 167 (Table by,
The impact of unions is greater on the lower, starting salaries, vhereas
the'impact of Civil Service coverage is greater at.the upper levels.
‘This latter is the result of the mandated merit increases that are a
part of many Civil Service programs.v | | |
The size of the city also affects salary levels Generally,
larger cities pay more (Tables 5, 6, 7) The advantage of union repre-
sentation fbr both beginning and maximum salaries is more pronounced in
larger cities for it is here that organized labor speaks with a
,stronger bargaining and political voice. The salary ‘advantages associ-'v‘
ated with the Civil Service, on the other hand, show no such relation-
~ship to city size (Table 8). | | : '
Age, Background and Qualifications

Given the ages of officials upon enterlng the agency, the local
building department appears to be a place»where careers end rather than
begin. Table 9 suggests that most building officials are in the |

| - twilight of their careers: one chief building official in seven is

over 60, and over half of all chiefs"are past 50. Similarly, of the
senior building officials, 18.7%_are past 60, and 55.2% are past 50.
By subtracting the number of years they had spent with the department o
(Table 10) the entry ages were calculated ofdthe chief, senior, and
most recently appointed bullding officials They”typical'chief and

senior official were in their forties and the most recent official in

i i



~ his thirtiee when they began work in their present department. These
findings suppert the widely.held belief that positions‘in the locai
building department are sinecures for conStruction'craftsmen too old
or infirm to climb a scaffold or, invthe case of professionals, ae a
respite from‘a practice in decline.7 |
Local agencies draw heavily upon the construction trades and

prOfeséions for their'personnel: the chances are greater than three
out of four that the teehnicel staff have either architectural;'engineer—"
‘ing, or'constructien experience. This ratio holds for the oldest as
well as the most recently'recruited building officials (Table 11). But,
a sizable portion of the agency's task load is comprised of duties fbr.
which ne.counterparts exist in the cenventional COnstruction,trades,

For instance, as Tabie 1 iﬁdicates,'local offices'have inspection
responsibilities for bullding components as diverse ae boilers and
elevetors, fire safety, and refrigeration. Generai construction exper-
ience offers little insight into these specialties yet they comprise a
large frectien of departmental responsibility. |

| The:heavy dependenee on e background of construction experience
may'be a factor contributing to an agency's tardiness in aceommodating
new technelogy. Vhen there is no adequate educational program to pro-
vide the building official with the necessary technical tools and
infermation to evaluate new methods and pfoducts, he must call upon

his own experience in construction, and this, as we have noted, typically

7 Richard L. Sanderson, Executive Director of BOCA and one of the
foremost proponents of professionalism in code administration, concedes
that this channel of agency recruitment is 'not unusual," in Codes

and Code Administration, p. 128.




~dates back ainost'ten years (Table 10) assuming his immediately |
previous employment wasbin construction; something not necessarily the
case. During those ten years, however, a number of significant changes
will have cccurred in theIWays in which buildingiactivity is organizedr
and operated, with literally thousands of_newvcomponents, materials,
and procedures. The local official is thrustvinto the position of
determining the technicai adequacy of a new building practice_Which is
in all probability at variance_with the practices he knew and used when"
he was active in construction himself; It is understandable, therefcre,
that officials-in these positions hesitate to approve ofvpractices that
they are not familiariwith.or which are outside their own personal
experience. Moreover, the manner of his early training nct cnly did‘:_
not positively address the prospect of technclogical change, the
apprenticeship he experiencea—-one would almost say endured—--is an
exercise in the orthodox whefein deviations from the received'"fight '
~way" of "buttering" a brick or parging a wall are early disciplined.8
'The discipline of apprenticeship can engender'a dogmatism with

‘regard to work skills that spread into other than work situations. As

,8 Although the fraction varies by craft, apprenticeship is the larg-
est single source of training in construction work. The craft-by-craft
variation is large. Reporting on a study of 10 years experience in -
Wisconsin--a leading state in terms of apprenticeship activity--
former registered apprentices accounted for 22% of painters and 83%
of bricklayers. See Alan C. Filley and Karl O. Magnuson, "A Study
of Registered Joint Apprenticeship Committees in Wisconsin Building
Trades," Research in Apprenticeship Training, Center for Studies in
Vocational and Technical Education, University of Wisconsin, Madison,
1967, p. 76. :Also Harold G. Foster, 'Non-apprentice Sources of
 Training in Construction," Monthly Labor Review, Vol. 93, No, 2 o
~ (February, 1970), pp. 21-26. Dunlop notes that half of all registered
 apprentices are in construction. In "The Industrial Relations System
~ in Construction," p. 257. . . : . ARV R




Veblen observed of craft-oreinted workers: _

[T] the instinct of workmanship again came into a

dominant position among the factors that made up

the discipline of daily life and so gave thelr 9

characteristic bent to men's habits of thought.

"Habits of thoughtﬁ'or in comtemporary social-phychological terms,
attitude, is defined by Rokeach as a sustained organization of an

. ‘ 0

individual's beliefs about an object that predisposes his_actions.1
If that "characteristic.bent"vis dbgmatic{—aSVWell it might be given
thé apprenticeship.conditioning-ethé conseQuences fbr.opénhess‘to
innovative practices are dismal: dogmatism'as a personality attribute
has been shown to be antithetical to innovativeness.l

What empirical evidence can be adduced for the tentative assertion

relating apprentice training with latent dogmatism. The apprenticeship

~ literature reveals little on this question, or any other question for

that matter, fdr the literature is sparse and tends to history.

The broader category, vocétional education, has been éubjected'to
some analysis,:the‘cOnclusions of which support the COntehtibn méde |
here about apprénticeship: that it isvtéchnologically étatié and |

above all, particularistic in its methods. For example:

9  Thorstein Veblen, The Instinct of WOrkmanéhip;~(New York: W. W.
Norton, 1964), p. 234. This work was first published In 1914,

.10 Milton Rakeach, "The Nature of Attitudes," The International

Fncyclopedia of the Social Sciences, Vol. 1, (Mew York: Macmillan,

11966), p. 450.

1 Fverett M. Rogers with F. Floyd Shoémaker, Communication of Tnnova~
tions, 2d edition (New York: Free Press-Macmillan, 1971), p. 187,

".generalizing from 17 studies by social phychologists.

12 e subject catalog of the Harvard Graduate School of Fducation

‘yielded three itmes under the heading "apprentices:" one of these was

dated 1926 and another was the Wisconsin study Jjust cited. .-



(V)eestional schools have concentrated bn.ﬁhe nostv

common occupations and have often standardizedlghem

while changing technologies demanded revision.

Familism, particularism and technological stasis are, of course,
ameng the characteristics that serve to distinguish advanced»from
primitive development among.cultures generally as well as among
industries in the advanced economies. The implications»for emerging
building technology are clear: those officials empowered to accept or
reject for local use advanees,in building techniqde are‘persens whoée
own technological intelligence——primarilyvinﬂterms of skill but also in
attitude toward liberality of thought with regard to technique—-is |
‘particularistic rather than universalistic and not disposed to change.
One might say, colloquially, that they were brought npvthat way. This
figure of speech is quite literally true when applied to construcﬁion,
which is unique among the 1argesindustries in the extent to which |
recruits are "to the oceupation born" as it were. A strong orientation
to family is evidenced in the way construction craftsmen are recruiﬁed
and then trained in their constructiOn occupation. Xinship ties and
ethnic solidarity'account for the racial, ethnic and class make-up of_
the several construction occupations and the apprentice system openates

svin a demonically efficient way to intensify this par'ochialism.lll

13 Franklin J. Keller, Principles of Vocational Fducation, (Boston:
D. C. Heath, 1948), p. 281-2. The problem of particularism identified
at the conclusion of an international comparative study of the subject
reported by Roger Gregoire, Vocational Fducation, (Paris: OECD, 1968),

p. 137.

14 Center for Studies in Vbcational and Technical Education, University

of Wisconsin, Research in Apprenticeship Training, (Madison, 1967),
passim. On ethnic solidarity, see Richard P. Myers, "Inter-Personal
Relations in the Building Industry," Human Organization, Vol. 5, No. 2
(Spring, 1946), pp. 1-7. On racial intolerance in the building trades
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As a soclological aggregate, the Construction workers in an-era‘
of rapid social‘and technical eVOlution share attributes usually found
in tradition-oriented cultures: familism, particularism and technologl-
cal stasis. little wonder then that construction workers have lent |
themselves as symbols of cultural repression, racial intolerance and
political "know-nothingism" in the late 1960'3 and early 1970's. Vhy

else is the authoritarian personality in this era symbolized by the

. "hard hat?"

To return to the original reason for this digression IBO's :
responsible for acceptance or regection for local use of innovations in
residential construction technology are, as a group, culturally con—
ditioned to the durability of traditional methods and to view changes

'in those methods with skepticism and a tincture of paranoia

This, of course, is a manifestation of another Veblenism, "trained '
incapacity" 15 wherein earlier training, e xperiences and allegiences
become dysfunctional to the perception and execution of new tasks. A
response on the part of leaders in the building regulatory field has
been a call for professionalism in which is seen a means of "reject(ing)
the values and allegiances required of their previous callinp and

accept (ing) those of the present.16 The author of the statement Just

see C. L. Franklin, The legro Unionist in New York, (New York
Columbia University Press, 1936), cited by Myers. For a contemporary
view, see'F. Ray Marshall and Vernon M. Briggs, Jr., The Negro and -
 Apprenticeship, (Baltimore: Johns Fopkins, 1967).

15 Cited by Robert K. Merton, "Bureaucratic Structure and Personality
in Amitai Etzioni (ed.), A Sociological Reader on Complex Orpanizations
(New York: Holt, Rinehart and Winston, 1969), p. 50

16 Sanderson, Codes and Code Administration, p. 184,
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| 'quoted has since successfully led an effort resulting in the fbunding
of the National Academy of Code Administration, established in 1972,
to advance professionalism in the several code—related occupations.

But the national pattern of quallfication requirements for incoming
building inspectors reflects the difficulty of those local regulatory
officials who seek a more professional image. Little agreement exists
-~ on the qualifications currently suitable for local building officials.f'

And when one asks what those qualifications should be in the future,
'there is even less agreement. The single criterion most widely
mentioned when agencies were asked how their staffs were qualified
- for their Jobs, was construction related experience; but this was
listed by only one agency out of five (Table 12) R

Two trends are clear: agen01es are mov1ng away from single
qualification criteria toward multiple criteria; and formal schooling
is the most frequently mentioned addition to the traditional criteria

such as construction related experience (Table 13) Today's local
officials--reasonably well educated (Table 14)-—apparently value fbrmal
education,at higher levels. These trends may indicate a desire to move
vin the direction of a professionalized, technical class of_building
officials and may also reflect a realization that regulation of today' S,
as well as tomorrow s, building technology requires. a deliberate change
to a fuller set of background credentials. Yet the continuing lack
of agreement among cities on staff qualifications is one of the imped—

iments to systematic career preparation, which is a prerequisite of



‘professionalism.l7 Such parochialism and lack of consensus 1s indicative
of the highly localized and fragmented nature of the building regula-
tion tunction. - |

Education Programs

We have noted that there is no single-channel entry to‘the position
of local building official. Agency personnel are dravn from a variety
of fields. This burdens the local agency with the need to orient the |
new official to his multiple}inspection responsibilities. Moreover, .
continuallyvevolving construction practices and a‘burgeoning choice
among new building products placexa fuirther burden on even those agencies
which draw heavily on the construction indUstry_fbr their recruits.
Even those men with'constructionvexperience must bekkept abreast‘of
current technology once they are away from direct involvement in the
field, and in addition need to be taught about those areas of inspection .
responsibility outside their individual experience. There is some
“unlearning" to be done, too, for the building tradesman under the
apprentice system has learned how to perform a particular task in a
particular way; as a building official he must be open to differentg»
methods of performing the same task. One of the functions of an edu-
cational program is to expose the official to the means of evaluating
these different approaches, some of which may appear unorthodox and
even contradictory to his tradesman's training Finally, there is a
need to ground ‘the new official in ‘points of regulatory law and .

adnﬂnistrative practice.

7 Talcott Parsons, 'Professions," International Encyclopedia of
the Social %ciences Vol. 12, pp. 536;547 .
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All this notwlthstanding, only one-third of the cities whichiwere
surveyed reported a local education program.that was either reouired of
or available to agency merbers (Table 15). Generally, local programs--
where they do exist--tend to be optlonal Only'about one out of
fifteen is nandatory. These mandatory programs occur in the larger
cities where the building departments have large staffs and the need
for coordination and uniformity of code int erpretation is presumably
greater. Nonetheless the opt10na1 programs are not strictly associated
with city size.

The 1ikelihood of flndlng a local education program, usually a
voluntary one, is higher in the suburbs than in the" central cities.

This development may have had its origin in the need for local agencieSf
to gear up quickly to accommodate the burgeoning suburban growth of the
1960's. On the other hand, there is still a greater tendency to find
the mandatory programs in the central city. Smaller cities and
towns--those With populations below 100,000-—are‘11ke1y to rely on
state programs: smaller agencies, though they have the need for a pro-’
gram, usually have neither the fiscal nor manpower resources to mount
their own programs: hence, their reliance on the state.(Table 15).

The existence of a statelor local educational program for building
officials, however, does not guarantee currency of codes. Education
programs produce results but they are not panaceas. To’gauge the
effectiveness of trainlng programs, city codes were scored on'the
extent to which they prohibited local use of fourteen different»tested
construction advances. ‘A completelyvrestrictive code, one whiéhvprof
hibited all items, scored lOO%,'while;a completely receptive codev'
scored 0%, Figures 1 and 2 chart the cwmlative distribution of cities

il
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using state and local education programs. As seen, the impact of
local programs has been to improve the currency of codes by spurring_
the lagging agencies rather than perfecting the performance of the
progressive ones. Indications are that state programs, alone, do not
'strongly affect local agency acceptance of new technology. |

| Without a deliberate technology updating program or an independent
source of information, the local agency is hard pressed to maintain an -
» adequate awareness of new techniques.‘ One common expedient is to rely
on the recommendations of the advocatesiof particular new techniques.
So pervasive is this'practice that the chapter that follows this is
- "devoted to an e#amination of the process and an assessment of its
effects on the process of technological innovation in the building
industry. " |
‘ Varieties of Local Building Codes

: Building codes can be classified in terms of either of two
qualities: First, the technical merits of the standards they incor-
porate, and second, the locus of control over their design, drafting,
~and enforcement. The ICMA survey revealed that the basic pattern B
-among local building departments is the,retention of local control but -
with a growing use of technically superior codes.'

Although all municipal building codes are local ordinances, they
are generated from one of or, more often, some combination of three
sources: the locality, some proprietary model, or‘state/county codes.
As Chapter 2 1ndicated the dominant approach to building regulation up -
to the turn of the twentieth century had been through the locally—based
code, a code drafted by local technicians and administered and enforced

by local inspectors. The quality of the technical standards incorporated
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in the code has depended on the competence of the local technicians

and the amount of public revenues devoted to standards research Few ‘
cities used to spend the necessary‘fUnds to either monitor advances

in building technology or to de51gn codes that accommodate innovative
practices This fact, and the means taken to ameliorate it, are the -
substance of Chapter b, 'Moreover,’local officialsm-having only their

personal experience to rely on are likely, ceteris paribus, to incor-

porate traditional building practices into the code rather than the 1
recent advances in building technology. .

- These local governments are faced with one of two choices: they
may either deVise their oun building code, relying on their staff
resources or on those resources that can be recruited from the locality
or the hard—pressed local building official can adapt for local use
building regulations developed elsewhere. Sources for these eiternally
developed building codes are three: either municipalities that have
approximately the same developmental characteristics as the city
searching for a code; or state bullding codes that are offered for
voluntary adoption by the state's localities, or they may subscribe to :,
one of the proprietary model codes. These last are developed for

voluntary adoption by private groups Whose stated objective is to

advance the state of the art and science of building‘regulations or

who have sought to reduce the risk of catastrophe for building owners.'

The model code groups which wield large 1nfluence on the local regu-

i latlon of building are exandned in great detail in Chapter 5. At this _,j
f point we mention them only briefly, by way of identification and v. ‘
1ntroduction. The four pr1n01pal model construction codes and o

'faffilated special codes, the geographical distribution of these groups,v‘
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and the means and periods of updating are- |

National Building Code of the American Insurance Association
(AInsA) was organized in 1904 1is staff revised and-reissued
triennially, and is the only model code with a national
‘subscription. The "National"‘ElectricalvCode and the "National"
Plurbing Code are not related to the National Building Code

and are under the auspices of the National Fire Protection‘
Association and the American Society of Nechanical Engineers,

respectively

Uniftmn1Building_Code of the Tnternational Conferencetof
Building Officials (ICB0) is ‘widely used in the West and
Southwest and was first published in 1927 ICBO publishes a p
'volume of standards (not code requirements) and special codes
_‘for mechanical systems, housing, signs dangerous buildings
resident structures, and for buildings not over two stories

in height or more than 6 ,000 square feet in total floor space.

Southern Standard Building Code, published by the'Southern -

Building Code Congress (SBCC) firstvin 1945, is supplemented by a

separate plumbing code and a separate gas code. The membership

is drawn f'rom the states of the South.

Basic Building Code of the Building Officials and Code
-Administrators International Tne. (BOCA) draws most of its
members from the Ncrtheast and Midwest the Basic Building Code
first appeared in 1050 in addition, BOCA publishes a housing,
a_plumbing_and a fire prevention code; a mechanical code is

i being prepared, | ﬁ
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BOCA, ICBO and SBCC review their ‘codes armuaiiy"'énd

changes are made by vote of the membership (voting privileges

extend only to building officials,vthough representatives

of the industry may become affiliated), (In contrast, the .

National Building Code is revised by the American Insurance

Association staff.) BOCA, ICBO, and SBCC, besides being "

code publishers, also serve as regional associations of local

building officials, A1l provide plan review‘and.advisory

‘services to members. | | E

The four model codes have brought about a degree of regional code
similarity; AAdditionally, the four groups have provided for comnuni;'
cation and coordination.among:themselves by7HEans of the Modei Code
Standardization Cowncil (MCSC). The MCSC has recently standardized
definitions of terms used in building codes, an important step in the
creation of national standards of building regulation. The model code
groups have recently produced a single one- and two—family residential
construction code. 7 '

The code choice alternatives befbre the local building department
bring different combinations of advantages and disadvantages. The
voluntary choice of the state code is generaliy the least expensive
option it provides a measure of compatibility-with other Jurisdictions
within the state, a comparability in code organization, code defini-
tions, code standards cited, and the basis of uniform administrative
and enforcement practices; it establishes a precedent for subsequent
state-local collaboration in such.areas as staff training»and organiza-
tional development; and for the 80% of U. S. states which have mandatory

'statewide codes for mechanical systems and life safety, there is a
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reduced likelihood of conflict in the future between the general code
covering structures and the specialty codes.
The local adoption‘df one of the model codes promises an even
Wider area of compatibility, an area crossing state lines. The volun—
- tary nature of model code associations is idealogically‘compatible
with the persistent municipal argument for home rule; identification
with the model code group brings with it a measure of professional
_ pride also since many model code groups double as professional asso-
ciations; and model code groups have comprehensive programs of adviSOry.
vand‘publication services which are a'welcome additionkto the typically
very small local huilding department. | '
The appeal of the local code, or, more precisely, the locally
~ developed code, needs no explanation given the M"orass roots" ideology
that permeates so much political thought in the U. S. The cornerstone
of American legal and political philosophy is, or rather has been, that
the immediate responsib*lity for the protection of the citizenry under
the doctrine of the police power lies with the unit of legal authority
closest to that citizenry. There is some question whether this con—
cept is as serviceable now as it was lOO years ago, particularly in the
regulation of industries which are undergoing a technological evolution
at a rapid rate. | | o ' |
Disadvantages adhere to each of the types of code which a locality
might select The model codes are remote from direct accountability '

to the local building department and that department's cliente1e°

smaller towns can effectively dominate model code aSSOCiation proceedingsk;

except in those cases where strictly proportional voting is allowed°

as private associations although composed of public officials the

10% :



- proceedings of model code gronps whose decisions.will later attain the
force of law arevsometimes considered to be exempt fromvthe'dne process
requirements which accompany decisions of public bodies. These
observations are developed further in Chapter 5. Moreover, the promised
uniformity among; 01ties subscribing to model codes often fails to be achieved_
because many cities are erratic in the effectiveness of their updating
procedures. Only 58% of.the model code 01t1es annually review their codes for
v conformance to model code standards,'only half of those so reviewing
incorporate as much as 90%Vof_the model code changes, while 25%»of

those who annually review incorporate fewer than half the changes made
annually by the model. code association.18 | | |

Model codes ney provide the aura of the technological currency and

the illusion of the removal of technical decisions from the arena of

local politics, but more often than not the politics of national trade
associations are played Just as heavily at the model code meetings as

at the local city hall. One could argue,vas does Chapter 5,'that'with»
more at stake, the pressures and blandishments brought to the model '

code meetinés are likely to be more elaborate and persuasive. Finally, ‘
the technological currently of a model code is no guarantee that local
‘codes based on that model code will also be technolglcally current,

as this chapter w1ll later demonstrate. ' | | |

| The difficulty w1th the locally drafted code is that local resources’

either in terms of staff or of adV1sory ccnmittees drawn from the local

groups are likely to be overwhelmed by the proliferation of innovative

18 Manvel, Iocal Land and Building Regulation, p. 12.
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technologies supported by arcane, technologically-couched arguments,

without technological support, and often too Little time. It is pre-

cisely these difficulties which brought aboutvthe 65—year-oldvmodel

‘code movement in the first place.

The difficulty with the voluntary state code is exactly the
difficulty that adheres to all types of voluntary codes " that is that

all voluntary codes are de facto local codes subJect to all the abuses -

attributed to the locally drafted code itself. This is Sle because _
voluntary codes are merely advisory until adopted, and-maintained in a

state of currency, by the local building departments. How will the

local departments dispatch this responsibility is the subject of the

»following section.

Building Codes in Use

The 1970 ICMA survey of local building departments revealed the'

extent to which each of the code types discussed above was used. At~

:the time of the survey no state required local adoption of a uniftnzn'

: statewide code. In the intervening months since the summer of 1970

when the survey was taken, the state of Connecticut has adopted a

mandatory, uniformly administered statewide building code and Massachusetts S
statewide code becomes effective in 1975. Table 16 reports the extent

of use of the code types discussed thus far; it is readily seen that
modelicodes are widely‘referred to when local codes are being developed.

The question then rennins, however, ‘to what extent are all the provisions

of the model code adopted by the member cities and towns. Table 17

: traces the pattern of code type change for 140 U. S. 01ties which

underwent a change in code type between 1964 and 1970. For this subset

of 140 cities, we note the following: model code groups increased their
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share by over 40%, and local codes there wére'purély loéally dfafted
lost over B0% of their share of the 140 clties. But certainly the most
srematic gains vere made by the state codes, which drew 42% of their
1970 converts from model éode citiesAand 58% of their 1970 cohverts from}
100a1 code cities. The pﬁrely voluntary relationship bétweén the local
| comunity and the modei code group 1s dramatically demonstrated by thé‘
observation that between 1964 and 1970 58% of the model code citles |
that underwent change dropped one‘model code and adopted anothér. What
might account for the shifts illustrated in Téble‘l7? The growth'of
,mpdel éode use is spurred both by aggressive markeﬁing by the code
grOUpé and by the encouragément given local governments by the Deparﬁ—
ment of Housing and Urban Development to bring local codes up to model .

codes' staridards.l9

‘Téchnological»Curfency of the'Locai Building Code

To meésure the techndlogical currency of loca1 bui1ding_¢odes in
use-Qnot as written or promulgated by the Various voluntary groups but
as g§§g7-local‘bui1ding departments across the U.‘S} wére ésked to
indicate which of 14 construction materials, methods, assemblies, of '
design sténdards were permitted in local residential construction under |
that department's jurisdiction.v The li4-item list is identical to that

used in the 1967 Douglas Commission sufvéy of a national sample of local

19, Strictly speaking, HUD is not requiring localities to adopt

model codes; it is requiring-——under penalty of loss of Workable Program
Certification or recertification--only that local codes that are not
unrevised model codes must incorporate "mationally recognized standards
governing the use of materials and methods of installation and construc-
tion." U. S. Department of Housing and Urban Development, A Workable
Program for Community Improvement: ‘Handbook, (September, 1970),

MPD 7100.1a. R S S TR
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‘_building departmehts as reported in Iocal Land_ahd Buildihg Regulations.

None of the items can be consideréd as exotic technology or beyond theyb“
reach of’competent buildingvtradesmén.- At the timé, the Commission's"'
staff stated: ‘ | )

Of the 14 items, 9 involve features that are specifically
dealt with and accepted by each of the four national or _
- regional model construction codes. Two items involve build-
ing features specifically covered and accepted by the model
National Electrical Code. Three items involve plumbing
practices, including two that are acceptable under the
National Plumbing Code and the various regional model plumb-
ing codes; the remaining item —- use of plastic pipe in
residential drainage installations —- involves a practice
that had been extensively tested and found acceptable by
some model code groups but at the time of the survey was not
. yet explicitly approved by the National Plumbing Code or
some other "model" codes. . : ,

Since then, at least one model code association (BOCA) has adopted“
plastic pipe in both its building code and companion plumbing code.
Table 18 indicates the extent to which the 1l items have diffused

through the nation's building regulatory "system," the relative impact B

of the type of local code on the extent of adoptiOn_of these innovations

for local use, and an indication of the change betWeen 1967 and 1970.°1

At first impression there appears to be a marked tendency for 1o¢a1

‘bullding codes based on advisory model codes to be'more technologically‘,

:current. On the whole,k ' model code cities prohibited fewer of the

Vfoufteen construction advances:than did state/county or local code cities.

But considering that all items except one are accepted by ail of the ,

20 Manvel, Local Land and Building Regulations, p. 13. -

21 The'Douglas Commission and ICMA'analyzéd samplés of'aboﬁt_the_same.

size, 1,050 and 930, respectively; the ICMA survey drew a higher
response from cities of the West and from those with city manager =
governments. Given the characteristics of the over-represented groups,

. the ICMA findings create a slightly more optimistic picture than
~actually exists in the natlon as a whole. SRR R e



“model building codes or pertinent model mechanical codes,:the sub-_
stantial deviation from perfect scores underlines the pUrely adrisory
and voluntary nature of the model‘code.\ . ‘ |

The building codes of the 930 cities in the ICMA survey were rated
for technological obsolescence w1+h respect to the panel of 1l items.
A technologically current code scored 0.0, and a technologically obsolete
code scored 100.0.?2

With such a measure, it is now possible to compare the‘currency of
the local code aﬁong the code types and gauge also the coverage of each .
code type at_any level of technologicél currency‘ Thus, Figure 3—3‘
“gives a quick'summary of the effectiveness of the code types with
- respect to technological.currency: the Curres.that bulge'upWard and
| to the left represent’thevmore current}code types; a‘higher'proportion '
of their client-cities have more current codes now in force. For
exanple, half of the model code cities have prohibition scores of less
than 20.00-—only one item in five wes prohibited—-whereas half of the
loCal code cities have prohibitionvscores of less than 33.33——one itehh
in three was rejected. Model codes are, by this demonstration, superior.

Figure 3-4 reports coverege’by'code type in a more significant way,

in terms of the percent of population served at any level of code currency

22 This revised prohibition score differs from that used in an
earlier analysis of the 1970 survey reported in Field and Ventre,
"Tocal Regulation of Building." In the present analysis cities are
rated only on those items for which they indicated a positive or
negative response: no city was penalized for not responding to a
given item. This revised prohibition score is calculated by dividing .
the number of items prohibited by the total number of items for which
either a definite yes or no response was recorded. Further, the
revised score is a continuous variable rather than a discrete 1li-level
variable as in the original (Field and Ventre) prohibition score,
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' codes have prohibition scores greater than 0.50._

under each code type rather than the percent of municipal agencies

“served at any level of code»currency: again, the curves that bulge

‘upWard and to the left represent the more current code types; a higher

proportion of the populationsvServed‘by these codes enjoy the benefits
of more current codes. vViewed from this perspective, the often—asserted
technical supremacy of the model code—based local code can be'questioned
In certain ranges of code currency, state—county codes and occasionally,
even locally-drafted codes emerge superior The point to be made here
is that depending on which criteria are chosen, either local codes or
model codes, or state/county codes can be assoclated with 1ower prohibi-
tion scores or greater technological,currency. if the proportion of
gitigs_served by technically current cddes'is the measure of code
effectiveness, then model codes are clearly superior; if, in contrast,"

the proportion of the consuming public served by technically current

codes is the measure of code effectiveness then any of the three code |
types can be found to deliver "better" service These figures make

clear that the relationship of code type to code effectiveness is more,

complica ed than it first appears. One reason for this ambiguity is :

that model codes are simply not as effective in larger cities as they

~are in smaller ones. This follows from a comparison of Figures 3- 3
and 3-4: 20 percent of cities using model codes have prohibition A

-scores of 0.35 or more, but 20 percent of the population served by model

23

23 The question remains: which code types at what 1eve1s of currency'

" are in effect in areas of greater residential construction activity.

Since World War II, this has been in the suburbs of the great urban
centers of the nation there are indications, however, that this

'vphenomenon may be at an end. Data now available do not permit an
‘examination of this question. -



are uniformly obsolete. 2

' A mean prohibition score for each state in the U. S. was COmputedv,
from the prohibition scores of the cities of that state reporting in _

the 1970 survey. These data are displayed in grouped form in Figure 3—5

‘and in ungrouped form in Figure 3—6 - The darker tones and the higher

peaks designated states whose local codes are more obstructive to

innovative building technology. A comparison with Table 16 indicates

| the relative effectiveness of the regional model code groups in bringing

about more technologically responsive building codes. But as we shall
point out in the follow1ng chapter, many factors other than the avail—

ability of a model code influence the decision of a local agency to

_accommodate innovative building technology

Dissimilarity of Local Building Codes

agnentation and the proliferation of responsibility for regula— |

»ting the building enterprise are two issues that innovators in the

building industry find particularly frustrating if they attempt to

market their construction products or services in more than one munici—.
pality. This applies even with regions of climatic, geologic and even
social similarity. The Douglas Commission and the Advisory Conndssion
on Intergovernmental Relations have already documented the difficulties
which beset certain kinds of innovation such as industrialized building

and material manufacturing innovations which require large market ’

' aggregations to achieve financial feasibility, code fragmentation (and |

its consequences, code dissimilarity), is a greater hindrance than is

the obsolescence of the individual municipal codes. Code obsolescence,

h it can be argued is a constraint that can be met through engineering

design, thus even obsolete codes can be dealt with by materials

manufacturers and producers of industrialized buildings so long as they
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To gauge the éxtent and conéeduéhées 5f codé fragmentatioh, a:
dissimilarity score was cOmputed fof each sﬁate. The score isrdisplayéd”
in grouped form in Figuré 3-7 aﬁd‘as Uﬁgrouped.daté ianigures 2—8.2u

The darkef tonesband the_higher peaks occur in those states whose‘
local ches'are most diSsimilar in their chbices of,code'typés and in

the items prohibitéd from_their'codes.' Here again, a comparison with

~ Table 3-16 indicates crudely the relative effectiveness‘of the reglonal

code groupé_in bringing about uniformity. But we'emphésize: the

 occurrence of the model code has an‘effect.not*aitogether determined.

Data introduced léter‘will show what diffErendé mbdelbcode‘groups maké .

_Aon}thé'deciSionvprocess of local building departmehts to accept or i.»

reject innovative teChhoiogy."They.dynamics ofkthat processé-the

~participation of the agency's clientele, the informational and political E

force—field ih_which'decisions evolve—-is'the substaﬁcé of,the‘fdllowing 5

chapter, to which we now tumn.

. ]

2h 'The dissimilarity score was computed by comparing each survey
‘municipality in each state with every other survey municipality in .

that state for concurrence on the acceptance or rejection of each of
the fourteen elements of construction technology (see Table 3-18) and

" then comparing these municipalities on the type of code (model, state
or local) in use. : . - i e :
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TABLE 3-9

AGES OF LOCAL BUILDING OFFICIALS

Most recently

‘Chief  Senior ;
: building building sepointed
Classification : ' ofticial o official buuldfng
) i ] R official
No. % No. *  No. %
Yéars of schooling completed - _ - ‘
 Grades 18 ...... he s e 18 2.1 _ 15 29 12 28
Grades 912 .. ............ 254 . 303 288 55.8 229 63.4
Some college ... .. e 335 39.9 184 . 35.7 136 317
College graduate . .......... 232 22.7 29 56 52 12.1
~ Ages of focal officials S o o e A ,
20-29years ......... e 13 1.6 7 1.5 35 87
-~ 30-39vyears ...l e 123 . 156 60 12.7 110 ' 274
4049vyears . ..., 243 - 308 144 30.6 113 28.2
5050 years ............ .. 299 - 37.8 172 365 113 28.2
60 yearsandover ........ e n2 AL 88 18.7 - 30 7.5
TABLE 3-10

'YEARS IN BUILDING DEPARTMENT FOR LOCAL BUILDING OFFICIALS

. . Lower . Upper o
Ofliciél . ‘ ‘ quartile R Median quartile ‘ Maximum Mean
Chicf building official .. ..... 27 . 6.7 125 M 86
_ Senior building official ... .... 3.7 19 ' 136 IR L I 99
~ Most recently appointed o T LR » st
building official ......... I.Q 1.8 30 N 36 27




TABLE 3- l]:

OCCUPATIONAL BACKGROUNDS OF LOCAL BUILDING OFFICIALS

. No.'of ; ' i -
“Ofticial C;it: b‘:;:::g N:ur:rd';:’g" General Engincer  Architect Other O1h
reporting trades  trades contractor ’ govt. ! :
_ _ (%) (%) (%) (%) {%) {%) {%)
Chigf buil.dirlwg offigia,l ........ 815 28.8 214 424 » 26.8 86 24.8 14.1
Senior building official . ....... 522 39.0 293 28.8 6.7 2.3 209 14.8
Most recently appointed” ) : o R
building official .......... 433 33.1 25.2 29.8 9.9 25 20.3 175

' . . : .
Row totals do not equatl 100% since some checked more than one background component.

TABLE 3-12

MOST FREQUENTLY REPORTED MINIMUM QUALIFICATIONS

Cities using as @

Cities suggestingasa

T I current qualification future qualification Net %

Qualifications : v chang
' No. % . No. %

CRE oot ittt it ienernasanenns 166 17.8 65 7.0 -60.:
OJT&CRE ....... e 110 11.8 79 8.5 --28.
OJT,FS,&CRE ..\ vvuvivnernnnnnns 77 . 83 100 10.8 , 29,
CREZLE ..ovvvvvnennenness e 59 - 63 (38 4.1y ~35.
LE ...... PO e e 57 6.1 65 7.0 14,
OTH « oot ei e ceeianaes DU 55 5.9 54 5.5 -1.
oJT ..vn 53 5.7 (15 1.6)° =71
‘04T, FS,CRE& LE .... PP, . 52 5.6 14 12.3 119.
FS,CRE,&LE ........... S . (30 - 32 55 5.9 83..
OJT,CRE, & LE .. viiinnennnnnens -~ {30 3.2)* 49 5.3 63
FS&CRE ......vvvunnnnn AP 51 5.5) 51 55

'Key: CRE — Construction rclated expericnce; OJT On thc job trdlmng. FS -- Formal schooling; LE - Local exa

OTH ~ Other; SE — State exam.

2 Not in original listing of leading current quahfncatcons noted here to facilitate companfon

3Not in original listing of I(.admg future quallhcauons, noted here to facilitate compariso
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”Chapter‘ﬂyp

MATNTAINING TECHNOLOGICAL CURRENCY IN THE LOCAL BUILDING CODE:

PATTERNS OF COMMUNICATION AND INFLUENCE

This chapter distinguishes among'the local building

department s several publics and identifies 1ts effective

constitutency the agency's clientele. The functions of

that clientele are enumerated and the most 1mportant one for

'present purposes, that of technological advocate, is elabor— »k

ated. The participation of that clientele in the agencey S

_determination of technological issues is described in detail

and as a function of economic interests. A roster of partici—

pants (e. g. building materials producers and suppliers,‘

architects and engineers) and impersonal resources (mass ’

media, trade publications) is developed and the variety of

roles they play (as originators, supporters or resistors of

change) in the techno—political deliberations of the agency ‘are .

'v_discussed. The pervasive influence of this»clientele is estab—’

lished but its orientation, however, appears not to be

'explainable purely in terms of economic rationality, at least

as hypothesized in the analogy of the local building code as '

tariff

Means of Maintaining Technological Currency

Maintenance of the local building code in a state of
technological readiness is a primary responsibility of the Ve

localvbuilding»department,' There are many different protocols f_”
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and procedures to be followed. These differences flow pri—’

marily from differences in the state enabling legislation

that empowers municipalities to police building construction

Comprehensive rev1ew and revision of the local building code--
even among model code cities—-occurs at intervals too 1ong
and too irregular to permit scheduled incorporation of |

innovative technology. For instance, only one-third of local

building departments had comprehensively revised their codes
- in the 30 months prior to the 1970 ICMA survey (Table 4- l)

Yet most indicated some technical revision to their codes

within that time. Proponents of changes who cannot await the

'occasional comprehensive rev1sion of local codes have another

course of action, product approval now described._”
Any building code--local, ‘state, or model--which purports
to be a "performance" code must permit the_substitution‘of

alternate materials, methods, assemblies'and engineering

designs for those specified in the code provided that basic o

performance obJectives of the code ‘are met. 3 The performance

1Useful summaries of various procedures are given in Charles
Rhyne, Survey of the Law of Building Codes (Washington:
American Institute of Architects—--National Association of

Home Builders, 1960). Ambrose M. Richardson, "Building Codes:

~ Reducing Diversity and Facilitating the Amending Process"

Harvard Journal on Legislation, Vol. 5, No. 4 (may 1968),
587-611. Advisory Commission on Intergovernmental Rela-
tions ACTIR State Legislative Program: 1970 Cumulative (August)
1969), Publication 11-48. The Rhyne book--now out of print--
1s reportedly being revised for future publication. o

Manvel, Local Land ‘and Building Regulation, Table 9, reports
a similar lag found in the 1967 Douglas Commission Survey.

3Richard L. Sanderson, Codes and Code Administration (Chicago:
Building Officials Conference of America, 1969), p 15
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ard under review becomes a part of the local code.

6

concept-;whether in bullding codes or engineeringhdesign is:

An organized procedure or framework within which

it 1s possible to state the desired attributes of

a material, component or system in order to fulfill
the requirements of the user without regard to
the specific meaﬂs to be employed in achileving

the (objective) - ’

The performance concept appears-—although in a Vulgar form—-

wherever the phrase "or equal" (or it variants) follows a

vspecification.

The sponsor of the innovation presents data showing
compliance with applicable code standards and, if required by
the 1ocal building department, evidence of"’ further testing

by independent laboratories.5 Once the local official

: approves, the material method, assembly or engineering stand-

6

This 1is the bare—bones outlines of the procedure by which"r

local codes undergo piecemeal or 1ncrementa1 modernization,

" a process repeated thousands of times—-recall there are over

8 000 local building codes in force in the U.S. -—with a
slightly different cast of cnaracters in each municipality.

The prior approval of a model code group does not guarantee

.

uJohn P. Eberhard, Project Director, The Performance Concept:
A Study of Its Application to Housing, Vol. 1, (U.S.

National Bureau of Standards, Institute for Applied Tech—
nology, 1969), p. 3. : o
5William Demarest, Building Codes : Product Approval (New .
‘Haven: Ludlow-Bookman, 1964), pp. 1- 2 : B

Richardson, 'Building Codesﬁ, p 607
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acceptance.of the innovative material; method, assembly, or

engineering standard by the localities which have final say .
Table 18 of Chapter 3 makes this abundantly clear Not only is
the process of produc approval or local code acceptance long,.
repetitive, and expensive, it is often controversial since'

~ any alteration in the "status quo" of the local building code
,is bound to penalize some and 1ndulge other elements of the
vplocal building department s clientele. But the burdens of g

decision rest with the 1ocal building officials who are, ini_

. the words of a prominent builder,

| . .really scared to death to introduce any new .

products because they are all concerned if it .

does not work or if it does not hold up, thelr

o position is in jeopardy, they can be criticized.

' The fear that this witness describes is a real concern for

persons whose job tenure is precarious, as we have seen docu-

mented in Chapter 3, and whose appointment to office rests

‘with elected officials with ties to the building and

7"‘estimony of Richard M. Wasserman, President, Levitt and
- Sons, Inc., in Subcommittee on Housing and Urban Affairs
of the Senate Committee on Banking and Currency, Housing
and Urban Development Legislation of 1969, 91st Congress,
Tirst Session (Washington: USGPO, 1969), p. 391. Herein—
after referred to as 1969 HUD Hearings.




development coﬁmunity}8 This concerh is so'prevelent end‘
powerful that.it affects the local‘efficiel's vefy judgement
of prospective building codé amendments. |

| W CentrOVerey is therane of a bureeucrat's ekistence,b
particularly an official whose job tenure‘is‘uncertain‘and
bwho lacks a profeSsienal's ethos andvmobility.to,suetainvhim'
in times of trial. Both these conditione—-uncertainty and
lack of‘profeseionalism——chafacterize'the iecal building.
officiai. He 1is on the lookout for‘controverey and 1s'coﬁ—‘
fronted by it'whenever;a code change ispmade. The'mefe prOS-
pect of an upcoming code change is viewed with great appre- |
'phension;:SO pervaSivepis the "climate of fear" attendipg the :_,
| io_calvbuil_ding official's decision to bring the loucalv.codve :
into‘technologicai currency. Contfafy'to tﬁe wideiy-held ‘
industrypopinioﬁ that one or two pivotal code changes‘have
been the locus of coptrqversy-éthe_introductioh of’plaSticv
pipe being the premier example——almost every code change‘
precipitates some eontrovefsy.' Mereover,‘iecal efficials'
expect to encouhter controvers& oVer_a greater humbef of
techniéal innovatioﬁe than theilr collective'ekperience sdes.

were'in reality controversial. This is a manifestation of the

8Fie1d'and Ventre, Local Regulation of Building, Table 1/22.
In the course of a lobbying effort in behalf of state-wide
building code reform legislation in Massachusetts this
author met several local officials who expressed Just such
apprehensions. Concerns about "political interference" and.
“job security were so prevalent that the state assoclation of
local building officials endorsed the reform legislation ,
that severely limited thelr own descretilonary authority but.
placed qualified local inspectors under Civil Service pro-
tection. : : o
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climate of fear with:respect'to technical advance_engendered,
'and sustained by the agency s clientele. |

Evidence for these statements follows Figure M-l
illustrates the extent to which local building departments
v encountered controversy in their decisions to adjust their
building codes to accommodate innovative techniques. This

applies to changes already made prior to the 1970 survey.

Figure U-2 provides data on prospective changes and the

Vexpectation, by agencies that have not yet adopted the change .
of attendant controversy '

' Interestingly, each of the fourteen items was named by
}vat 1east one local agency as the most difficult of recent
: ‘code changes, although the distribution was highly skewed and
over half the jurisdictions agreed on the same item as the
'-single most difficult code change to bring about. This last
’was the change to permit the use of plastic pipe in residential '
drain, waste and vent installations (PLADRN) The runners- |
,up for the single most difficult code change ran so far be“lnd
plastic pipe that there was no contest.9 Figure 4-1 reveals
.that model code cities-—which comprised about 707 of the |
survey cities~~tended to distribute their votes for "most

- difficult change" among fewer items, whereas state/county and

980 widely did plastic pipe outdistance the field that data
in Figures 4-1 and 4-2 are plotted on a semi- logarithmic
chart. The scales should not be read off directly; instead
~the data values 1ndicated in the margins should be used.
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_'particularly, local code cities, tended to find controversy
occurring in more areas of construction change Reasons for‘
~this relative clustering of model code 01ties and relative
scattering of local - code c1ties may be the following : model
flcode 01ties share 1ntelligence and 1nformation through model
code association meetings and publications, thus they are
current on controversies that are occurring in other localities :
as well, and they may be less 1ocally oriented. On the other |
'hand local code 01ties must necessarily rely more heaV1ly on
"their local inputs to the code adoption process, and in keeping
i their finger on the clientele s pulse are llkely to have to
placate a w1der diversity of - special 1nterests Since the localb
_code cities are generally more sensitive to ‘the clientele, more.'
'different 1tems will be found to be controversial

Another analysis was made to test the hypothesis of’more
intensive communication among model code cities as opposed
‘to local code cities. The result appears as- Figure 4- 2.

Note the distiction. Figure b4- 1 reports difficulty experienced

in recent code changes and Figure -2 reports difficulty
expggtgg in prospective code changes If the communi-

cations hypothesis is true, then there should be much more
’convergence among model code cities than among local code o

: citieo in the amount of expected difficu]ty In fact there
is less convergence This is an espe01ally 1nteresting finding
in view of the declared advantages of association with a |
'model code group access to centralized information clearing—
house activ1ties, reports of the evaluation of new products‘c

kand systems, provision of a range of advioory services to the
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local agencies;-from in—service'training for‘departmental
staff‘to'plan review services. The lack.of'agreement among -
~ the model code clties on this issue suggests that matrix of
information and advice which is available to model code cities
may not always bevtaken effective advantage of.. |
Further comparison of Figures 4-1 and M—éiyields another,
more disturbingkinsight that fortifies_the'"climate of fear"‘
hypothesis-m-the rank ordering of 14 itemsbonithe basis of
the controversy their adoption actually generated bears no
statistically significant relation to the rank ordering on .
the'basis of expected controversy.10 It is clear from this
analysis that, as a group, local building officials appear
to be operating in two different worlds, a real one and a
vprojected one. What are the ‘sources of this discrepancy°
what sustains it‘-> This thesis argues that it is the agency's
clientele and reference entities, operating through their
‘dominance of the agency S communications with the world
'outside, that sustains the climate of fear—-by provoking
»"controversy" almost at will——and 1nf1uences in several subtle
ways the technological decisions of the local building depart~
ment. ‘Some of the influence is asserted at the local level,
'bpreci ely how is described in the remainder of the present

chapter. But influence is asserted by the agency's clients

10Spearman s Rank Order Correlation Coefficient R= 0110 there

is a 25-40% probability that chance alone would have yielded -

and R this size.



‘at the regional anddﬁaﬁionai level, too. That is the subject
of Chapter 5. o | »; - .

Under the conditions of duress visited on them by
their clientele, local building officials (LBO's) are required
to determine the adequacy and appropriateness of 1nnovative
building techniques before permittlng their use in the
local Jurisdiction More precisely, before the local |
building code is changed to accomodate innovative technology,
that technology must have gained the assent of the LBO s,
custodians of the local building regulations Nominally, o
that assent is forthcoming~on1y.after the LBO's.have judged ‘
s that'the‘new.materials, methods for designs can'satisfy the
substantive standards in'the'areas‘ofspublic health and |
safety ‘This is a'denanding task> intellectually and
financially, a task beyond the means of "1rtually every local
"agency in the nation, as a review of agency staffing and
funding reveals.ll_ David Pellish Technology Offlcer of the}
‘giant New York State Urban Development Corporation dispaired
of managing this problem with the‘resources at his disposal,
remarking:A | | | e | ' | |

"Unfortunate]y,vwe do not have the technical or

the financial resources to review all of the

innovations that come before us, to analyze them

- and protect the interests of the future occupants
of our housing "12

lgee Chapter 3, above, also Manvel Local Land and”Buildings“"'
Regulation.

Testimony before the Subcommittee on Housing of the House
Committee on Banking and Currency, 1971 HUD Hearings, Part 2,
(Washington USGPO 1971), p 612. o ;

12

‘;rialéix.~-



| The UDC has access to the governmental facilities of a
state that 1eads the nation in early adoption of innovations

13

in governmental services, generally and to the resources
.of‘a'private industrial econOmy of world scalelLl and whose
technological effort is lead by a recognized expert in the
field (Mr. Pellish). W1th all this, the UDC concedes an

'inability to maintain technological currency in the means_
used to meet its own standards of architectural design and
construction, Pity, then, the haplesvaBO whose budget is
often confined to the revenues realized in the issuance of

building permits and whose own professional expertise is

limited to that garnered a generation earlier in a career ‘as

S a construction worker, often within a single specialized

trade, confined to one metropolitan region and to the
thoughtways of another technological era. Finally, if the use
of performance requirements——which are permissive rather than -
restrictive with respect to construction details--were to
become widespread then the local building official would be
confronted with what could be, in the words of one academic
expert, an "1mpossible burden." 5 The LBO's intellectual and

organizational resources are not up to the task Where does

13550k L. Walker,'"Diffusion of Innovations Among the American”
States", American Political Science Review, Vol. LXIII
No. 3, (September, 1969), pp. 880-899.

Neal R. Pierce, The Megastates of America, (New York'
W. W. Norton, 1972).

15Diet 2, The Building Industry, p. 259.
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the local officialiturn for technicalvadVice¢ To'the ver&
1ndustry from whence he came and whose regulation in the
public interest he 1is now entrusted, For a while the public
at large_might view building regulations with rampant indif-
ference punctuatedf-in the wake of building catastropheS-;by
_ occasional outrage. This other; more‘reStricted public;—the
.institutions of the building enterprise—-pays rapt attention.
And that attention is well rewarded for it is the arguement
of this thesis that the clientele and the reference,entitiesv
of.the building department are the.prepotent influence on the

determination of public‘policy with regard to innovative

building technologyvto the virtual exclusion of wider constitu-

\

encies——such ‘as consumers and users of environments and the h
_ public interest generally——constituencies without forceful

representation in this process.

The Local Building Department Its Clientele and Its’Reference

: Groups
Like most public agencies,_the local building department,
has essentially three constituencies, a large undifferentiated
public which pays it little attention, and a much more

restricted set of citizens with which it deals often,and»

intimately' IWe are'speaking now of the latter, the "effectived

constituency" of the agency's clientele and its reference
entities. | The agency clientele is comprised of those

individuals and organizations whose lives and 1ivelihoods are




profoundly'affected by its actions. For the building depart—
ment this clientele io comprised of the elements of the
building enterprise active in its locality Commonly this will
be the contractors, builders, suppliers of building materials,
representatives of the building trades unions, the owners and

- managers of real estate investments, and members of the local
finance and real estate business As Figure N 3 suggests,
members of this agency - clientele are quite familiar to the
_local building department. The ICMA survey, as reported in
Chapter 3, revealed that about three out: of four 1ocal build-}v_
ing officials are actually recruited from among the ranks of
the industrial segment of the clientele (Table 3 ll) This is,not

surprising, given the fact that construction related experi-.

o ence is a highly regarded prerequisite for recruitment into

‘the building department staff (Tables 3-12 and 3 13). This

“two way flow of personnel between regulator and regulatee is

a commonly observed phenomenon in all areas of governmental
regulation. The most infamous examples are probably the move~v
ment of Pentagon officers into the exectuive suites of 1arge v
~defense contractors and the movement of broadcasting executives.
kon and off thevFederal Communications Commission.l6v And

since neither building officials nor construction tradesmen

are noted for their geographical mobility in pursuit of their
16Numerous diverse instances are reported in Michael C. Jensen,

"Musical Chairs in Business and- Government" New York Times,
12 dovember 1972 Section 3, p. l+ o NN




FIGURE 4-3 FREQUENCY OF BUSINESS CONTRACT WITH LOCAL
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1. Builder personnel: local. 2. Architects or
engineers. 3. Builder personnel: out-of-town.
4. Building officials from cities: within your
‘county. 5. Building material producers and
suppliers personnel: local. 6. Building officials
from cities: outside your county. 7. Building
material producers and suppliers personnel:
out-of-town. 8. Building official from state
building agency. 9. Representative of a model
code group. 10. Prefabricated home manufac- - -
turer or his representative. 11. Building trade
union personnel. ' e
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careers (indeed, Millsvhas‘reperted.that many craftsmen would
rather leave the industry than change loeales), it is safe to

“assume that the buiiding“official is recruited ffom the very .
. 17 . _

same clientele he-is later required to poiice.‘

Unlike the general public, which vacillates between the
poles of indifference and outrage withvrespect'te the‘locel"
building depertment——iﬁdifference most of the time, outrage
usually only in the aftermath of a building failure-—the
agency ciienﬁeie is present every day;.without fail. The
casual observer might suspect that the agehcy has thekdomihant
position in the twe~wey‘relation'betWeen agenCy and clientele,
but students Ofvorganizétiénal4behaviof,:and perticularly of
govefnmental organizations, have noted that the eliehtele |
contributes in important waye to the suceess and sufvivalvof
' the ageney.18 this is so for two reasons. Iﬁ the firSt'plaee,
the enterprising heat of the public agency can utilize his e
clientele to lobby in his behalf when he seeks te:influenee

his organizational superiors at budget—setting'time, and on

17'I‘he lack of mobility of local building officials was noted
in Richard L. Sanderson, Codes and Code Administration
(Chicago: Building Officials Conference of America, Inc.,
1969), p. 188. Mobility of construction workers is discussed
in D. Quinn Mills, Manpower in Construction: New Methods and
 Measures", Proceedings of the Twentieth Annual Winter Meeting
of the Industrial Relations Research Association, (Washington:
December 28-29, 1967), pp. 269-276 and by Lowell F. Gallaway,
Geographic Labor Mobility in the U.S: 1957-1960, (Washington:
Social Security Administration, Office of" Research and
Statistics, Research Report No. 28, 1967), Chapter b,

l8A thorough discussion of clientism 1s found in Grant McConnel,
Private Power and American Democracy (New York: Vintage,
1966). And 1n Ira Sharkansky, Public Administration: Policy-
making in Government Agencies (Chicago: Markham, 1970), pp.
182-189. A ploneering analysis was Phillip Selznick's, TVA and
the Grass Roots S ' - ~
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other occasions when agency effectiveness is under review,
In the second place, if the clientele 1s well organized into
user groups or voluntary assoclations of some sort, 1t can
speak for the public as a whole and can dominate the message
channels that the local agency utilizes to monitor its
Atechnological and political environment This thesis argues,
that this second function of the agency clientele--its dominance
of the message channels that the agency utilizes in monitoring
it political and technological environment--has had seriousk
consequences for the diffusion of innovation in building |
technology. Howe\er, the clientele is diverse in 1ts continually“
shifting composition and many erroneous impressions about it
are abroad Hence the following examination.

A closer view of the agency clientele reveals that
it is comprised of labor and management, supplier and purchaser,
regulator and regulatee. Because of 1its diverse nature that
clientele as a whglg is ambivalent about building code reform:
or modernization. lhere are elements among the clientele who
wish to introduce innovative building practices, ‘who wish to
market novel construction materials, who wish to reorganize
their'building activities,‘and they find the existing pattern
of building codes a restraint, something to be overcome On -
the other hand those who supply conventional or traditional
building materials, those firms capable of serving only a
lhighly localized market those material distributors who have

for long periods of time enjoyed exclusive area franchises,
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and those‘labor groups who find certain work jurisdictions:
preserved under the innocuous sounding terms.and'definitions:“
used in the existing local building regulations, are not likely
'to welcome any disruption of their priv1leged status. For'
’these latter groups the existing pattern of local bullding codes,
and the contents}of those codes with respect to specific |

technological currency, are quite satisfactory.

Reference Groups ‘

‘ ‘ Closely related to yet distinct from the clientele are
the groups and individuals among whom local building officials
cultivate.an intellectual and status reinforcing relationship
as opposed to the client—patron relationship. we ~speak now '
'of the reference group, defined by social psychologists as the
groups to which indlviduals refer themselves when v |
forming attitudes, norms and values....Individuals
take as a reference group a group to which they
aspire to belong and begin to socialize themselves
to what they perceive to be its forms (without their
becoming formal members) , ,
A building official like most modern indiViduals may have
:several reference groups simultaneously. He may be a.card-ﬁ
carrying unionist and a member of a model code association
while he aspires to be recognized by}the_technical editor of
_a‘respected trade'publioation' EaCh'of these'sentiments

might predispose him toward certain actions as he- acts out

';his destiny One can readily imagine that the local

lgHerbert”H. Hyman; "Reference_Groups", International Enoyclo—-
pedia of Social Science, Vol. 13, pp. 35M 356




' of icial deprived of Job security, salary and status might have

greater need for psychic references to groups beyond his work environment
than . other perhaps more immediately satisfied individuals.

References entitiles. The premier reference entities of the local

building departments are voluntary associations primarily model code

groups, the professional associations of local building officials and

other local ‘building officials individually.v These entities differ
markedly from the remainder of,the reference entities and from the agency's
clientele, that are given chapter length treatment elsewhere (Building
Officials in Chapter 3 and Voluntary Associations in Chapter 5) What
follows is a description of the remaining reference entities.

The operative question for the moment is, however, how do the‘
reference individuals, groups or other impersonal entities (such as the
technical literature) that deal in a symbolic eurrency, enter the vr
technological deterndnation of the local agencies. Do they have an effect

that reinforces or nullifies that of the material inducements proferred

by the agency s clientele.

The remainder of this chapter provides that view and also o

1dentifies the roles taken by members of the agency clientele and reference

groups when the agency itself 1s faced with a potentially controversial
. decision on the accormodation of the local building code to innovativev

| ,technology. o

In the pages that follow, members of the building departments'3

pclientele are described in considerable detail as an introduction of |



tne analysis of their influence on agency decisions. This serial
Adescription is intended also to acquaint the_reader witn the changes
occurring'among.and between members of the agency's clientele. It will
be shown that changes in the provisions of the local building code bear
serious economic consequences for most of'themf. The clienteie members
describedvhere are.thosg“identified in the Survey questionnaire
(See Appendix, Exnibit_A,‘pp. 7-8) administered to the local ouildiné'
departments’of the Nation. ‘The findings of that survey are at the heart
‘of tnisbstudy.v

‘ Chapter 6 will identify the implications of these findings for the
diffusion of innovative building techniques and Chapter 7 willHinterpret
the'meaning.of those“implications for public poliéy; For»now,-let us
'examine in close detail thevcomposition of»the agency's clientele and
the precise reaSons'for its scrupulous attentiveness.and'assiduous .

participation_in the code modification process.
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Building Material Producers or Supplier Representatives

Centralized building materials producers service a highly
dispersed_construction industry through a network of wholesale
firms that function as local distributors, sales‘agents and/or
trade representatives. Essential as these marketing services
are, material producers and local suppliers further thelr
influence on the local building community through their-less
well-known role as suppliers of capital. All of these func-
tions are undergoing change that is certain to affect thev
diffusion of 1nnovations in the building industry. |

Direct purchases from supplying industries amount to
nearly three-fifths (577) of the value of construction, most
of this, of course, moving through the local distribution
channels that 1ink the industrial user—-the builder or coné
tractor—-with the originating manufacturer. That local
supplier provides his customers with services for which he
- exacts a fee in the form of trade margins——selling expenses‘
and profits—-added to the costs of the materials themselves.
The type.of service varies from one buyer to‘the‘other,
Homebuilders for instance, are increasingly prepared to pay for
specialized 1nventorying and distribution serv1ces (such asor
delivery of materials in one house "bundles"). 20 General
contractors,von the other hand who work on longer lead times,

20Reavis Cox, et.al. ; The Supply- Support Requirements of Home-

builders, (Washington The producers Council, Inc. 1962),,

pp. 2, 26, 49
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‘vaiue more reliable‘fabrication and on—time special’order?’
deliveries rather than prompt delivery from ihventory,21
ArChitects rely'on the suppliers for‘product}and price
infOrmation. : |

: Those requlring different services, of course, pay dif-
ferent margins. The aggregate, wholesale and retail trade |
serv1ces-—highly localized serv1ces——account for 1“ 8% of
total direct construction purchases Two other local supply ;
services, transportation and . warehou31ng, add a further 5. 57
so that dlstribution and supply services account for 20.3%. of
direct constructlon purchases 3%- Not goods but serv1ces,
and local onesrat that.: In_l971,“this amounted to more than:>
$22.2 billion.23h o | |

These distribution and supply services are orovided on a,,

decentralized basis by wholesale and retall merchants, by
merchandiae agents or brokers, ali local, and by the manufac;i
turer's own sales forces operatingkthrough branch offices.v |
A shift is under way in the shares of sales‘volume commanded
by each of these entities. The‘antagonismklies}not‘so much‘
betweeniwholesale and retail operators--a blurry lihe separates

them--but many function in both areas. In fact lumber yards and

2lpeavis Cox, et. al., Adaptation to Markets in the Distribu-

tion of Building Materials, Vol. 1, Introduction and Recom-
mendations, (Washlngton The Producers Council Inc., 1963),
p. 319. S

George R. Kinzie, "Construotion s Input Output Profile"
Construction Review, Vol. 16, No. 8 (August, 1970), Table 1,
p. 6. All figures are exclu51ve of the costs of the products
themselves.

3Computed from U S. Bureau of the Census, Statistical Abstract
of the United States: 1972, (Wa)hlngton USGPO 1972), P. 671.,

22




building materials dealers which are Very 1arge suppliers to

construction are classified as retail establishments by the

Office of Economic Analysis.2u Rather a struggle ensues

}bétween,ldcal and out-of-town agents. In this struggle,

local wholesalers and retailers make common cause against the

- interlopers and do not hesitate to use the provisions of the

local building code tobfurther theirljoint cadse.25
Retail establishments-sellingbuilding materials'and

supplies (exélﬁding ﬁardware stores) numbered uz,u72'1n 1967,
down from 46,746 four years earlier. Sales‘howevef grew(lB.S'
percent in thevséme interval;26 Their whplesale’counterparts
gre}mbré difficult to enumerate since they are ciassified by'"
kind of business, e.g., electrical goods, only a fractibn of
whose outlets serVe_buiiding construction. Table UQ2‘provides

servicable estimates of wholesale activity related’to construétion

2"Allan H. Young and Claiborne M. Ball, "Industrial Impacts
of Residential Construction and Mobile Home Production, o
Survey of Current Business, Vol. 50, No. 10, (October, 1970),
p. 16. The Office of “conomic Analysis is the new designa-
tion for the Office of Business Economics. ' '

25Aspects of this controversy are described by the remarks of

Kenneth E. Behring, Chairman of the Behring Corporation of

the 49th Annual HMeeting of the Producers Council, Incorporated

at Atlanta, September 15-17, 1970 and reported 1n Construction
Products and Technology Vol. 46, No. 4 (November 1970), p. 21.

Milton Smithman, an executive of the National Association

of Homebuilders who speclalized in codes and industrial stand-
ards matters, remarked to this author in an interview on 17
December 1970, that the local materials dealers having "sewn
up the situation" are against local code changes that would
facilitate inroads by non-local suppliers. Such changes as
those bringing local codes into uniformity are especially to
be repelled, goes thils arguement. ‘ ' :

U.S. Bureau of the Census, Census Of Business, 1967, Vol. II,
Retail Trade--Area Statistics, Part 1, U.S., sSummary,
{Washington: USGPO, 1970), Table 1, parts A and B.

26
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1.

2.

- 3e

4.

5.

6.

Notes to'Table 4-2

K1n21e, "Constructlon s Input Output Proflle", Table 1,
Pe 6. .

Ibld., Table 3, po7o v

Ue. Se. Bureau of the Census, Census of Bu51ness, 1967, Vol.
IV, Wholesale Trade--Area Statistics (Washington: USGPO, 1970),
Table 1. ' : o '

Computed from Column (c) and Column (d), Calculatlons to
sllde-rule accuracye

Census of Wholesale trade includes in its definition of
"Zonstruction Materials" those industries Kinzie designates
"stone and clay products". See Volume IV, Wholesale
Trade--Areas Statistics, Appendix, pe 55=1le

Lumber yards are classed as retail establishments if sales

to homeowners, the general public and sales to contractors

and builders are greater than half " of total receiptse. Ibid.
The number given here undercounts considerably. There

are 24,296 retail lumber yards with payroll. A large fraction
of these also operate as wholesalers, tooe. See Census

of Retail Trade, Table 2.
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by'cémbining data from input-output studies of conStfuctioh
with recent busilness cénsuses for'dﬁly those indﬁstries that
are among the major construction - SQpplying industries. The
crudity of the estimates issues from the fact that the two
‘sources reported thelr findings at different 1evéls of aggre-
gation. The figures are approximations for this fﬁrther
reason,l the fraétion of‘supplying industry wholesalé outleﬁs
"assigned" to constructlon in Table 4-2 is‘likely ﬁo be lbw
because, given the dispersed nature of the indﬁstry, more
wholesaie outlets ére required per unit_ofvsalesbthan would
be the case 1f the construction‘industryAwere concentrated 15:
a few.regibns of the country‘of were deéidedly metropélitah
in orientatidn.27 }' “ | |
 Illustrative of the re@ifinit‘ionv of tasks and division
of labor in wholésale activities betweén the dispersed,
" locally-based wholsalers, jobbers and brokers on the one hand,
and the,typically centralized manufacturers on the other is
the shift undefway in the shares of wholesale trade that théy :
command. Briefly, the traditional locally-based distributor |
is caught in a pincers movement. On onevflankfthe mercﬁant,

‘homebuilders, their erstwhile customers, have grown large

27See Chapter 3 of VWater Isard, Location and Space-Economy ,
(New York: Technology Press-Wiley, 1956), for a detailed
survey of empirical studies of spatial dispersion.

An anomoly to this rule is the situation in the apparel
trade. Here despite highly dispersed retail outlets, 70%
of clothing wholesale sales occurs in HNew York City. The .
percent in certain speciality lines is even higher. Herbert
Kashetz, "Changing Style on Seventh Avenue", New York Times,
26 November 1972, Section 3, p. 1. ' : _
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enough to deal directly with manufacturers and basic producers
invorder to:both reduce unit costs but also to establish pro»
duct specifications and standards that would simplify his own
on-sitevwork.28 dn the second front (another military‘analogy,
how combative is this business!), the building materials
producers, espying‘the large fraction of the building’dollar
going to wholesale and retaill trade services‘as a source of
potential profit and able to take advantage of both hard
technologies 1ike‘the Interstate Highway System and soft
technologies such_as computer-aided inventory control, are
moving down the supply channel to meet the'merchant builder.

| The most recent Census of Business bears’out this contention
by reporting the following shifts among the three types of

wholesale operations in the sales of lumber and millwork

In 1963, wholesale sales of lumber and millwork were
$7 525,894,000 and were handled as follows:

Through merchant wholesalers ' ~ 75.5%
‘through manufacturer's sales ' o
branches, offices ' . 15.4%

through merchandise agents, o
brokers 9.2%
) . 100 190"

In 1967, wholesale sales of lumber and millwork were
$8,251,375,000 and were handled as follows:

through merchant wholesalers 70.0%
through manufacturer's sale . -
branches, offices - 20.4%

through merchandise agents, EE ' v
brokers , . : 9.3%

: ' ' 99.7%

28Edward P. Eichler and Marshall Kaplan, The Community Builders

(Berkeley: University of. California Press, 1967), p 51 52




Sales through manufacturer s own outlets grew 46, >
percent in four years, 23 times the rate of growth of sales
\,through merchant wholesalers and over four times the growth
of sales through brokers. Payroll growth was not commensurate,
.suggesting that changes are underway in the manner in which
- work 1s organized as between capital and labor, too. ‘This
tendency is also indicated by the fact that in the four’year
_intercensal period the number of merchant wholesaling and '
brokerage establishments dealing in lumber and millwork
}decreased by 13 percent and 21 percent respectively, but
vmanufacturer's.sales establishments increased by 19 percent.29

- The case 1is made a fortiori in identifying the same

trend in the stone and clay‘products industry, dealing in
materials with extremely low value-to-weight ratios and,
consequently, a greater elasticity of demand for the transfer
service. But even here a move away from_localcsources is
manifested, contrary to the logic of industrial location

30 '

economics as that might seem. Wholesale operations in these

commodities have‘undergone the following shifts:

29U.S. Bureau of the Census, Census of BuSiness, 1967, Volume
IV, VYholewale Trade--Area Statistics, (Washington: USGPO,
1970), Table 1, pp. 1-8, Computations to slide rule accuracy.

30Edgar M. Hoover, The Location of Economic Activity, (New
‘York: McGraw-Hill, 1963) p. 25. ' _ ,




In 1963, wholesale sales construction material (defined
as stone and clay products) were $6,261,010,000 and were -
handled as follows'

through merchant wholesalers 4h8.5%
through manufacturer's sales '
brarnches, offices ' b6.0%
through merchandise agents, brokers - _5.5%
S . , 100.0%*

- In 1967, wholesale sales of construction materials were
~ $8,138,220,000 and were handled as follows:

through merchant wholesalers ' - ho.2%
‘through manufacturer's sales :
branches, offices : 55.4%
through merchandise agents, brokers b, 2%
| 799,87

Sales through manufacturer's own outlets grew 56.8 per-
cent in four years, over seven times the rate of growth of
sales through merchant wholesalers and over 50 times the rate
of growth of sales through brokers (sales through brokers |
'actually declined 0.6 percent). Whereas merchant wholesalers'
payroll increased at half the rate of increase in sales.
MechaniZation of operations and other efficiencies in large
scale haterials-handling no doubt account for this disparity
which is likely to further the inroads of the primary producer
into local sales. _?inally; in the four-year intercensal |
period, the number of merchant wholesaling and brokerage
establishments decreased by more than 10 percent and the,
number of merchant wholesalers of stone and clay products grew
by 1ess.than one percent, but manufactuners' sales establish-

31

ments increased by over 29 percent.

31Census of Business, 1967, Wholesale Trade--Area Statistics,
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