Journal of Education Finance
Vol. 24 (Winter 2000) pp. 415-432

The Journal of Education Finance is published by the Association of School Business
Officials International, 11401 North Shore Drive, Reston VA 20190-4232
(Posted with permission of the Association of School Business OfficialsInt.)

PREVAILING WAGE REGULATIONS
AND SCHOOL CONSTRUCTION COSTS:
EVIDENCE FROM BRITISH COLUMBIA

Cihan Bilginsoy
Assstant Professor
(801) 581-7691
bilginso@econ.sbs.utah.edu

and

Peter Philips
Professor
(801) 585-6465
philips@econ.shs.utah.edu

University of Utah
Department of Economics
1645 E Centra Campus Dr Front
Sdt Lake City
UT 84112-9300



PREVAILING WAGE REGULATIONSAND SCHOOL CONSTRUCTION COSTS:
EVIDENCE FROM BRITISH COLUMBIA

The stock of public school buildings congtructed during the baby boom is aging dong
with that generation of Americans. Soon much of this building stock will have to be replaced.
The financing of this rebuilding of Americas schools is an emergent palitica issue of
congderable importance. Given these pressures on school congtruction financing, any proposa
that promises to subgtantialy lower the price tag for this reconstruction garners condderable
public interest and potentia support. One such proposd is the dimination of prevailing wage
regulations that in 31 states and the Digtrict of Columbia govern the payment of wage rateson
public school congtruction.? Prevailing wage laws require that state mandated wage rates be
paid on public road and building congtruction. The purpose of these laws is to encourage
collective bargaining in congruction and to discourage the payment on public works of wages
below those prevailing locdly. Critics of prevailing wage laws assert that these laws raise public
construction costs and discourage nonunion contractors from bidding on public works.

Some politicians and schoal officids believe that the dimination of prevailing wege
regulations could cut public school congtruction costs by 10 to 40 percent.  For ingtance, Gary
Johnson, the Governor of New Mexico, in his 1997 address to the New Mexico state
legidature foretold a 33 percent reduction in total state school construction costs from the
dimination of the state's prevailing wage law.® 1n Ohio in 1997 the state legidature held hearings
on the possible dimination of prevailing wage regulations for school congtruction. School

officids foresaw substantia cost savings from such an exemption. For instance, Rick Savors,
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Deputy Director of Legidative Networks for the Ohio School Boards Association (OSBA)
tedtified that

The OSBA bdievesthat the state's current prevailing wage law adds significant costs to

aproject and limits the number of contractors willing to offer bids on school

contracts... The cost savings for digtricts, taxpayers and the state can be

ggnificant. . .those savings could reach perhaps as high as 30-40 percent in some

instances.’*

In the same hearings, Richard Maxwell, Deputy Executive Director for Government
Rdationsfor the Buckeye Association of School Adminigrators (BASA) testified:

BASA supports the exclusion of the prevailing wage provison for school construction

and facility improvements. This excluson will benefit Ohio's schools by extending the

scarce taxpayer's dollars to improve facilities. As a superintendent of schools for 23

yearsin digricts | managed many school buildings built in 1912 through 1964. We had

an extensve program of renovation and improvement of these buildings...BASA

memberstdl usthey believe they can do 10-15 percent more construction and

renovation if the prevailing wage provisons did not apply to school construction and

renovations”®

The primary bags for asserting that the dimination of prevailing wage regulaions on
school congtruction will substantidly lower total school construction costsis the proposition that
absent these regulations, wage rates on school congtruction would be substantidly lower. In
consderation of Ohio Senate Bill 102, Jm Shirey, Legidative Liaison for the Athens Ohio City

Schools Board of Education made this argument explicit.
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“Prevaling Wage’ is nothing less than price fixing perpetrated by state government.
Prevalling Wage sets the price of construction labor at union scale, regardlessif the
local labor market. One of the contractors who tetified on this bill before the Senate
Finance Committee did astudy of actual construction costs and he showed very
clearly that Prevailing Wage can inflate the cost of construction labor by as much as 60
percent.’

There are no academic studies on the relationship between prevailing wage regulaions
and school congtruction cogts. This paper attempts to inform the ongoing debate over the
impact of the prevailing wage laws on school congtruction cogts by using a unique dataset from
Canada. Wages including benefits congtitute about 30 percent of the total congtruction cost,
excluding land acquisition and architectural costs.” The province of British Columbia (B.C.)
established the Skill Development and Fair Wage Policy (SDFWP) on March 30, 1992. It
mandated payment of the prevailing wage on public congruction projects and determined “fair”
wage schedules for each occupation within the building trades. The fair wage was set at about
90 percent of the collectively bargained wage rate for each congtruction occupation in B.C.
The B.C. experiment with prevailing wages provides a new opportunity to make an empirica
assessment of the debated question of whether or not prevailing wage regulations measurably
increase school construction costs. The objective of this paper isto compare final construction
costs before and after the SDFWP was implemented in order to determine whether legidated
wages resulted in higher school congtruction cogt in British Columbia. For this purpose we will
usefind cost datafrom new elementary and secondary public school construction projects from
sx school digtrictsin B.C. tendered between 1989 and 1995.

The paper is organized as follows. Section 1 presents abrief review of the empiricd
gtudies on the impact of the prevailing wage laws on public congtruction, and states the
contribution of this paper to that literature. Section 2 describes the data. Section 3 presents an
empirical modd to test for the impact of the SDFWP. The modd is estimated and results are
discussed in section 4. Section 5 concludes.

Bilginsoy & Philips, Journal of Education Finance, Vol. 24 (Winter 2000) pp. 415-432



1. Theliterature

In this section we will first outline the generd fegtures of the debate over the prevailing
wage laws. In the last part of the section we will outline the specific findings concerning school
congtruction.

The literature on the congtruction cost impact of prevailing wage laws focuses dmost
exclusvely on the U.S. federa Davis Bacon Act. With one exception, the Davis-Bacon
literature estimates cost savings from the dimination of the federd regulation to range from 1 to
3 percent of tota federd congtruction costs. The one exception estimates a 26 percent savings
in rurd building congruction from the eimination of federd prevailing wage regulations.

Because the Davis Bacon Act was passed in 1931, there is no possibility of comparing
the cost of congtruction prior to and subsequent to the passage of thisact. Thisleavesthree
avenues of research. The firg estimates what wage rates would be paid on federd construction
absent prevailing wage regulations and then tries to compute what tota costs would be under
two wage rate regimes. The second exploits amoment of time in 1971 when the Davis Bacon
act was suspended for 34 days. The last compares the cost of congtruction on public works
with comparable private construction projects.

The first and most common method in the literature tries to assess what wage rates
would be paid on federa congtruction absent Davis-Bacon. With this caculation in hand, these
studies then attempt to estimate theoreticaly what construction costs would be under these
hypothetica wage rates. Findly, these studies then attempt to compare hypothetica
congtruction costs under hypothetical wage payments. As expected, thisline of research is
fraught with debates over the methodol ogy.

Mog studies of this type conclude that the Davis-Bacon wage rate is biased upwards
toward the union wage, and consequently predict that Davis Bacon raises the cost of
construction.® The estimated cogt inflation atributable to this wage differentid isin the order of
1.5 to 3 percent of public construction expenditure (Gujarati, 1967; GAO, 1979, 1983;
Goldfarb and Morral, 1978, 1981; Gould, 1971; Gould and Bittlingmayer, 1980; GAO, 1979,
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1983; Thieblot, 1986). On the other hand, Bourdon and Levitt (1980) found no such bias, and
Allen (1983) argued that the Davis-Bacon effect is modest, raising congtruction costs merely by
0.3 10 0.4 percent.

Thieblot (1975) adopted a second, more direct approach by taking advantage of
President Nixon's temporary suspension of the Davis-Bacon in 1971. Thieblot compared bid
prices of projects tendered but not contracted in this period with their rebid pricesin the
following period. He concluded that in the absence of Davis-Bacon the lowest bid were lower
by 0.63 percent. Thieblot's re-examination of the data leads him to the conclusion that savings,
including adminisgiration and wage costs, would be as much as 4.74 percent if the Davis-Bacon
were repealed (Thieblot, 1986, 105-106).

Fraundorf et al. (1983), followed athird methodology. They utilized multivariate
methods to determine the impact of prevailing wage laws on construction cogts directly.
Fraundorf et al. compared 215 federa and private non-resdential congtruction projects
controlling for nor+labor cost factors (such as the type of structure, technica characterigtics,
sze, and geographic location). They found that federa projects were 26 percent more
expensive than the private projects, and attributed this difference to the Federa Davis-Bacon
Act.

The Fraundorf result is substantidly higher than previous studies and may be the
academic basisfor claims by school officiasthat total construction costs can be cut by 10 to 40
percent through the dimination of prevailing wage regulations. However, the Fraundorf study
has two weaknesses that the present study overcomes. Firg, the Fraundorf study is not a study
of school condtruction codts. It may be that school congtruction is digtinct from rura building
construction. Second, the Fraundorf study derivesiits projected cost savings from a comparison
of public building cogis to private building cogts. If private buildings differ from public buildings
in ways that are not adequately controlled for, this may conflate cost differences derived from
public- private building differences with cost differences derived from prevailing wage
regulaions. Our study attempts to overcome these potentialy confounding factors by focusing
only on public school congruction.
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Because gate and provincid prevailing wage regulaions differ in their specifications and
implementations, and school congtruction isregulated e the state and provincid levd, avariety
of case sudies are needed. Our study is limited to ng the effect of one prevailing wage

law in one province at one particular period of time.

2. The Data

The recent experience of B.C. with the SDFWP permits an assessment of the impact of
wage regulation on us the school congtruction cost by controlling for many factors that
confounded the results of the studies mentioned above. The empirica analysis of this paper is
based on tender data compiled by the Construction Labour Relations Association of B.C. from
gx school didricts (out of 18) for a study of the impact of the SDFWP on construction costs
(Government of Canada, 1997). These school digtricts are dl located in the southern Lower
mainland education region of B.C. and are geographically in close proximity. The data cover 54
new school congtruction projects tendered and completed between 1989 and 1995. Of the 54
tenders, 25 were received before March 31, 1992 and 29 were received afterwards, alowing
the comparison of costs before and after the establishment of the SDFWP. All projects cost
more than $250,000° and were therefore covered by the Fair Wage Policy during the period it
was in effect. In addition to the find cogt, the raw datadso provide informeation on the list of
bidders and bid pricesfor al projects, the contract price, the type of school (elementary or
secondary), and structura characteristics of projects, including gross area, congtruction type,
foundations, and specid features (e.g. remote location, difficult Ste). For many projects
estimated and/or actua durations of congtruction are available. Thus, while the number of
observationsisreatively small, the data have the advantage of being appropriately detailed. In
addition, we aso collected information on the Size of the generd contractors to whom the
contract was awarded.

Table 1 summarizes the digtribution of school types across the two periods. The number
and the type of schools are distributed approximately evenly across the two periods. Gross
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sizes of dementary schools range from 2,017 to 3,950 square-meters, while secondary school
gross sizesrange from 6,033 to 15,787 square-meters.

Table 2 reports summary datigtics for the unit (square-meter) fina cost (in 1989 prices).
The average unit cost is $1,423 but there is a significant difference between the pre- and post-
SDFWP periods. After the establishment of the Policy, the average unit find cost increases by
$207, from $1,308 to $1,515. This 16 percent difference, which is satisticaly significant a the
one percent level suggests that the SDRWP condtitutes a serious burden on the public purse.

In the next section, we will address this question in a multi-variate context controlling for
other potentidly relevant factors that may impinge on the unit cost of congtruction.

3. TheEmpirical Mode

The cost of condruction, by definition, is equa to the sum of the bid price and change
orders. The unit bid price, in turn, is equa to the sum of the estimated cost of production and
the profit margin. Let FP stand for the unit find price, m be the mark-up rate, and CO be the
total change orders cog, the latter including the mark-up on change orders.™® Estimated total
cost of congtruction, in turn, can be written as the sum of |abor and non-labor costs. Letting w
and n stand for the prices of |abor and non-labor inputs, and L and N stand for the quartities of
labor and nor+labor inputs, the find cost can be written as:

FP = (1+m)(wL +nN) + CO. @

This equation isthe bads of the empirical model to be used in predicting the cost of
congtruction. Four sets of factors that potentialy affect the independent varigbles are the
physica features of the project, Sate of the construction business cycle and the degree of
competition among contractors, regulatory environment in the labor market, and characteristics
of the contractor.

Physicd features of the project (including the size, the type of foundation and frame,
location, number of gtories, type of schoal) influence the quantity and the type of inputs.
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Fraundorf et al., controlled for technical characteristics such as foundetion, frame, exterior
wals, floor finishing, and frame type. In our sample thereislittle, if any, variation in technicd
characterigtics for which information is available. Structura specifications of al projects were
reported in the cost estimation forms prepared by the architect prior to bidding. Almogt dl
schools are stedl frame structures with dab on grade foundation. The type of schoal --
elementary vs. secondary -- summarizes most of the other technical differences. Secondary
schools are larger than ementary and require approximately twice as long to build. If there
exist economies of scale to size or longer construction period, secondary schools are expected
to have lower unit costs. Findly, secondary schools are more likely to include higher unit cost
sructures (e.g. laboratories) on the one hand, lower cost areas such as sports fidds, on the
other.™ These considerations make it difficult to form an expectation on how the school type
would affect the unit cost. In order to control for these technica features we introduce a dummy
variable that takes the value of one for secondary schools and zero for the dementary. We dso
utilize dummies for school digtricts to control for any potentia location effects.
Input prices vary with the state of the economy, reflecting relative abundance of the labor,
capital and intermediate goods. Hence the unit cost is expected to be pro-cydica. The impact
of the cycle on the mark-up is indeterminate. During the expansion of the economic activity, for
ingance, the firm may raise the profit margins taking advantage of risng demand. It isaso
conceivable that the firm shaves the mark-up in order to protect its market share from potentia
entrants attracted to the industry. In order to capture the construction industry business cycle
effects we fitted alinear annua trend to the vaues of non-resdentia building permits (in
constant prices) over the 1989-1995 period by ordinary least squares. We then measured the
cydicd fluctuation in the congtruction sector activity as the percentage deviations of actua
vaues of permits from the trend values. It should be borne in mind that this measurement of the
cycle based on the annud experience of only seven year is crude. Quarterly datawould
probably yield amore precise profile of the cycles, but they are not yet available.

The immediate effect of the SDFWP on the congtruction cost is via the wage rate. If the
legidated wage is higher than the market wage, then labor costs increase. This anticipation isthe
basis of most of the empirica studies on the cogt effect of the prevailing wage laws. 1t should be
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kept in mind that this cost effect would be tempered by substitution between different qudities
of labor as well as between labor and capitd. Totd cost is not expected to rise proportionately
because contractors facing higher labor costs would ater techniques of production, employing
more capital and skilled labor intensive techniques.

In addition, the SDFWP may dso affect the find cost by changing the type of
uncertainty facing the bidders. Assuming that there is a monotonic relaionship between the
accepted bid price and the final cost of congtruction, the final cost would be influenced by the
degree of competition because each contractor takes into consideration the number of bidders
its competing against in determining the mark-up. The auction theory predictsthat if the
“independent private vaues’ model applies then bidders lower their mark-upsin the face of
higher competition in order to maximize their chances of winning the contract.* This
“comptition effect” implies that the mark-up and the bid price are inversely rdated to the
number of bidders. When the “common vaues’ model applies, however, bidders would be
subject to the so-called “winner’scurse.” Thewinner’s curse refersto the fact that in afirg-
price sedled-bid auction, athough expected vaue of each bidder’ sbid is unbiased, the winning
bid will be biased downward, or that the winner is the one who underestimated the construction
cost the most. Consequently, the winner is likely to meke less than anticipated profits or may
even lose money (Thaler, 1988). Since rationa bidders do not make consistent errors, the
optimum bidding requires experienced bidders protect themselves from the winner’ s curse by
adding a surcharge to the estimated cost. Optima behavior under the common va ues model
requires this surcharge to rise with the number of competing bidders, offsetting the competition
effect. To the extent that the SDFWP reduces uncertainty over labor codts, the relaionship
between the bid price and the degree of competition measured in terms of the number of
bidders would change from more to less pogtive or from less to more negative following the
implementation of the Law. In the extreme case where introduction of the law resultsin aswitch
from common to private values modd, the degree of competition would influence bid prices
positively before the passage of the Law and negatively afterwards. Bilginsoy (1999) usesthe
B.C school tender data of the projects considered in this paper to provide evidence for such a

switch in the response of bid prices to the degree of competition.
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The cost of construction aso depends on the capital stock and capacity utilization of the
contractor. If there are economies of scale associated with larger size, find cost should decline
with the size of the firm. If the contractor faces diminishing returns asit approaches full capacity,
final cost would increase. Idedly, one should be able to contral for the capitd and the level of
activity separatdly, but the data do not alow this. Instead, it is possble to build a dataset for the
“gze’ of the contractor, defined as the average annua volume of sdles. The obvious
shortcoming of this varigble is that it cannot distinguish between the capital stock and capacity
utilization, and therefore its impact on the find cost isindeterminate. In the absence of data that
can make finer distinctions, we used this as a proxy to control for the firm characteristics. We
constructed data series on size from the Canadata database and the Journal of Commerce's
“Substantial Performers’ and “Leaders’ reports of the leading contractors for 1992, 1995 and
1996.7

Theory suggests little about determinants of change orders. There is some evidence
indicating that cost overruns may be directly related to the size of the project, and that the cost
overrun ismore likely if the bid is below the owner’ s estimate (Jahren and Ashe, 1990).
Although it is possible to contral for the area of the school, data on owner’'s pre-tender estimate
arefar from complete in our sample and therefore not included as an explanatory variable.
There may be adirect link between change orders and the SDFWP, however. Dyer and Kagel
(1996, p.1470) identify negotiations over the change orders one method whereby a contractor
who has underbid may recoup hisher losses. If we follow this argument, change orders are
expected to be higher in the SDFWP period when contractors are more likely to be victims of
the winner’'s curse. We cdculated the change orders for the projects in the data set asa
percentage of the accepted bid price. For all the projects in the dataset, the average change
order was 2.08 percent of the lowest bid price. For the pre- and post- SDFWP periods,
however, the mean vaues of change orders were 2.54 and 1.68 percent, respectively. The
difference in meansis datidicdly sgnificant at the 10 percent leve, providing some evidence for
the hypothesis that change orders declined after the establishment of the Policy. Hence it may be
hypothesized that the SDFWP &ffects the final cost directly by lowering the find unit cost.
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Findly, thefind cost of congtruction may change gradudly over time for reasons other
than those listed above. Such factors may include technologica changes which raise productivity
and lower cogt over time, improving methods of cost estimation, gradual specification changesin
construction,™ or adjustment process of contractors to the new legal regime. In order to capture
the effect of these gradua changes we add a monthly time index garting in January 1989 to the
explanatory variables. Sinceit isimpossible to digtinguish between the separate effects of these
secular factors on this monthly time trend we do not have any priors on the direction of its
impact on thefinal cost.

The project Sze was excluded from the fina regresson equation because it was highly
correlated with the school type and therefore introduced collinearity problems. The estimated
regression equation is then:

In(Final Cost) = b, + b, Secondary school + b,Construction cycle

+ b, (1/ Number of bidders) + b, Contractor size

+ b, Time+ b, Digtrict ; +h., (2)
Final Cost isthe square-meter fina cost of congtruction deflated by the non-residentia
congiruction price index, Number of bidders isthe number of bidders per tender, Contractor
Szeisavector of dummy varigblesfor contractor size categories (indexed by i), Timeisthe
monthly time trend gtarting in January 1989, and Didtrict isavector of dummy variables for the
sx school digricts (indexed by j). h isthe error term.
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4. Estimation

We egtimated regression equation (2) for the whole period, aswell asthe pre- and
post- SDFWP periods by the ordinary least squares method. This method not only shows how
the SDFWP affected the find cost controlling for these variables, but dso if and how the
response of the final cogt to these variables were dtered after the establishment of the Palicy. In
edimation, contractor Sze turned out to be Satidicdly inggnificant in al regressons and, given
degree of freedom congtraints, we decided to exclude these from the fina regressions results
reported on Table 3.

Table 3 reports the parameter estimates of equation (2) for two specifications of the
modd. In thefirst specification, reported by columns (1) to (3) the time index is omitted. In
column (1) the regression is run over the complete sample. According to the adjusted R2 of
column (1) the equation explains 33 percent of the totd variation of the variation in unit fina
costs for the whole sample Columns (2) and (3) apply the equation separately to the pre- and
post- SDFWP sub-periods. We tested the hypothesis that the coefficients of explanatory
variables are equd across the two sub-periods. Thistest yielded the F-vadue of 5.73, which is
daidicdly sgnificant a the one percent level. Rgection of the hypothesis of stahility of
coefficients across the periods indicates that it is ingppropriate to pool the pre- and post-
SDFWP periods in estimating the final cost regression equation.

Indeed the explanatory power of the regression increases sgnificantly once the sample
isdivided on the basis of the lega regime. Adjusted coefficients of determination reported in
columns (2) and (3) are 0.55 and 0.48, subgtantidly higher than what is found in the case of the
full sample. According to the second column of Table 3, before the establishment of the Policy,
secondary school unit cost was on average 14.4 percent higher than that of the dementary
schoals. The negative coefficient of Construction cycle indicates countercyclica behavior for
fina cost but the parameter estimate is not Satisticaly significantly different from zero. The find
cost increases with the number of bidders for the project and this result is satigticaly highly
sgnificant (p=0.003). All ese being congtant, an increase in the number of bidders (at the mean)
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raises the square-meter find cost by 3.3 percent. Thisis consgtent with the optimum bidding
behavior of contractors who redlize thet they are susceptible to the “winner’s curse.”
Contractors face collective uncertainty over the cost of the project prior to the SDFWP and, as
economic theory suggests, they increase their bid pricesin response to an increase in the
number of bidders.

The third column shows that after the SDFWP secondary school unit cost was il
higher than that of the dementary but now only by 5.6 percent and this result is not Satisticaly
sgnificant. Find cogt ispro-cyclicd and, again, the result is satistically sgnificant (p=0.03): a
one percent increase above the trend growth raised the square-meter cost by approximately 0.7
percent. The mogt gtriking effect of the SDRWP concerns the impact of the number of bidders.
The sign of the coefficient is now positive (p=0.03): a unit increase in the number of bidders (at
the mean) now lowers the unit fina cost by 1.8 percent. In comparison with the pre- SDFWP
period, thisfinding suggests a change in the type of uncertainty facing the bidders. It is now
private uncertainty, rather than collective, that is more relevant in the bidding process and rising
competition induces contractors to lower their mark-ups (and consequently bids and find cost)
in order to increase the probability of winning the contract.™

In order to compare average unit costs of the pre and post- SDFWP periods we
predicted the construction cost of an eementary school in school digtrict 6. We assumed that
the building permits grow at the trend rate and that eight contractors make bids for the project.
Under these assumptions, the predicted average construction cost is $1,238 before the
SDFWP and $1,313 afterwards. This cost differentia is not statisticdly sgnificantly different
from zero. The 95 percent confidence interval for the pre- SDFWP prediction ($1,097-$1,397)
includes the post- SDFWP figure.

The remaining three columns of Table 3 report estimation results of the specification
indluding the time index. Estimation of this specification yieds results that are congstent with
those reported earlier.Again the hypothesis of structura stability of coefficients across the two
periodsis rejected at the one percent level (F-value=5.20). In the pre- SDFWP period
secondary schools are more expensive to build by 12.5 percent (p=0.02). The cost of
congruction is varies directly with the number of bidders. An increase in the number of bidders
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(at the mean) is estimated to raise the find cost by 2.0 percent (p=0.09). Unit construction cost
isaso estimated to rise at 0.6 percent per month (p=0.08). In the post- SDFWP period, the
type of school no longer makes a difference on the cost of congtruction. Similar to the earlier
finding reported on column (3), find cost isinversdly related to the number of bidders. It
declines by 2.27 percent in response to a unit rise in the number of bidders (at the mean). The
find price aso declines by 0.05 percent per month in the post- SDFWP period. Final cost is not
responsve to the business cycle in ether period. While the theory did not predict unambiguous
ggn for the coefficient of this variable, it should till be remembered that quarterly dataon
business cycles would have yielded more reliable assessment of the cydlicd behavior of the find
school congtruction costs.

We again predicted the average cost of construction under the assumptions stated
above. These predictions do not indicate a Sgnificant change in the cost of congtruction
following the establishment of the SDFWP. The predicted cost increased gradually between
January 1989 and March 1992, reaching $1,347 just before the establishment of the SDFWP.
At the end of March 1992, the SDFWP was established. On April 1992, the predicted price
jumped to $1,474, and then it declined gradually. It took about 20 months for the price to
declineto itsMarch 1992 level.

5. Conclusion

A number of paliticians and school officids proposed the dimination of prevalling wage
regulations as ameans to lower public school congtruction costs. The B.C. data, at first sight,
seem to support this view. The bi-variate “ before and after” comparison of find unit price
indicate that the SDFWP caused the construction cost to increase by 16 percent, even higher
than some of the figures estimated by the critiques of the U.S. prevailing wage law. This
difference is dso found to be gatidicdly highly significant. However, when the same experiment
iscarried out controlling for other factors including the construction business cycle, number of
competitors, type of schoal, district dummies, and the time trend, this result is no longer holds.
Thereisindeed a structurd bresk in the determination of the final cost after the SDFWP, but
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there is no evidence of sgnificant changesin the unit costs before and after the establishment of
the SDFWP. Instead, what is observed isa 6.1 percent increase in price, if theimpact of the
time trend isignored. No statistical significance can be attached to thisfigure. If timetrend is
adsoincduded in the andysis, the price rises by 9.4 percent a the time of introduction of the Law
followed by a steady decline afterwards. This steady decline, over time, offsets the immediate
inflationary cost impact. These findings indicate that the gpped for the reped of prevailing wage
laws to reduce the school congtruction costs and the burden on the public budget is misguided.
Regression results dso indicate that the prevailing wage affects construction costs
through a variety of subtle channdsthat are overlooked in the literature. Present findings suggest
two factors playing important roles in cost determination. The firdt is the impact of competition
onthefind price. Thefind priceisdirectly (inversdy) related to the number of bidders before
(after) the SDFWP. Thisfinding supports the hypothesis that the SDFWP dtered the nature of
uncertainty facing the bidders and made bid surcharges to avoid the winner’ s curse unnecessary.
The second factor isthe trend change. We do not know exactly which factors lie behind the
rising trend costs in the pre- SDFWP and declining trend of the post- SDFWP periods. Possible
answers to this question may lie in the areas of technologica and non-wage regulatory changes,
aswell asthelearning behavior of contractors and their adjustment process to the changing
regulatory environment. SDFWP may aso affect costs by lowering the cost of change orders.
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TABLES

Table 1: School Construction Projectsin Six B.C. Digtricts: 1989-1995

Pre-SDFWP Post-SDFWP Whole period
Elementary School 18 21 39
Secondary School 7 8 15
All Schools 25 29 54

Table 2: Final Square-meter School Construction Cost (in 1989 prices— Can.$)

No. of Obs. Mean Median  Stan. Dev. Range
All Tenders 54 $1,423 $1,440 $217 $968-1,811
Pre-SDFWP 25 1,308% 1,248 189 968-1,690
Post-SDFWP 29 1,515% 1,508 195 1,194-1,811

Note: We tested the hypotheses that means and standard deviations of the post-SDFWP periods are equal
to their pre-SDFWP counterparts (one-tailed tests). Superscript aindicates that the hypothesisis rejected at
the one percent level.
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Table 3: Regression Model for Final Cost
(Dependent variable: natural log of square-meter cost)

17

Constant

School type
(=1if secondary)

Construction

Cycle

1/(No. of bidders)

Time

District dummies

R

Adj. R?

F
Observations

Specification 1 Specification 2
Whole Pre- Post- Whole Pre- SDFWP Post-
Period SDFWP SDFWP Period SDFWP
@ () ©) @ ® (6)
71272 7.379 7.007 7.118 7.115 7.260
(88.30)*** (81.84)***  (70.39)*** (76.11)*** (42.97)*** (49.28)***
0.090 0.144 0.056 0.0%4 0.125 0.040
(1.94)* (3.03)*** (1.26) (2.56)** (2.75)** (0.97)
0.007 -0.008 0.007 0.008 -0.009 -0.002
(1.94)** (1.24) (2.27)** (2.47)** (1.50) (0.45)
-0.646 -2.063 1.390 -0.380 -1.268 1.757
(1.31) (3.50)*** (2.36)** (0.82) (1.82* (3.12)***
0.002 0.006 -0.005
(2.85)*** (1.85)* (2.18)**
Included Included Included Included Included Included
043 0.70 0.63 0.52 0.76 0.71
0.33 0.55 0.48 042 0.61 057
4,19*** 4.74%** 4.28*** B.21*** B.23*** 5.05***
54 25 29 54 25 29

NOTE: t-statistics in parentheses. ***, ** and * indicate statistical significance at the 1 5, and 10 percent

levels, respectively.
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ENDNOTES

! For instance, Thompson, et al. (1994, p. 553) sate“...it istruly startling to recognize that
amog hdf of dl schodl buildingsin the nation have only margina future utility, and another
20%-30% are candidates for reconstruction or abandonment because they are more than 50

yearsold.”

2 The first state prevailing wage law was passed in Kansasin 1891. Eventually 41 states would
adopt such legidation. Between 1979 and 1988, nine states repedled their prevailing wage
laws. In 1995, Oklahomas law wasjudicidly overturned and in 1997 Ohio exempted school
condruction from the purview of its prevalling wage law. The federd Davis Bacon Act was
passed in 1931. Because mogt public school construction does not include federa fundsin the
U.S,, public school congtruction isregulated by state laws.

3 without the congtraint of the Little Davis-Bacon Act, we could build four schools instead of
three for the same amount of money.” New Mexico Governor Gary Johnson, State of the State
Address, January 16, 1996.

* Rick Savors, Ohio School Boards Association Deputy Director of Legidative Networks,
Tegtimony on Ohio Senate Bill 102, May 8, 1997.

® Richard Maxwell, Testimony on Ohio Senate Bill 102, May 8, 1997.

® Jm Shirey, Testimony on Ohio Senate Bill 102, May 8, 1997 (emphasisin the origindl).

" Thisresult is from the U.S. Census of the Construction Industry, 1992, Industry Series,

United States Summary, CC92-1-27 Table 3, page 27-8. Thereis no comparable
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congtruction census for Canada. The data are for contractors with payroll. The numerator of
theratio of labor coststo total costs includes total wages paid to congtruction workers plus the
vaue of both legaly mandated benefits (such as socid security) and voluntary benefits (such as
aprivate pension) pad for by the employer. This benefit figure includes not only benefits paid
to congtruction workers but dso to dl other clerica and support workers employed by
congtruction contractors. Thus, thisis an overestimate of the wages and benefits paid to
workers covered by prevalling wage regulaions. The denominator isthe net vaue of
congtruction work done. Thisfigure avoids double counting associated with subcontracting.
Anecdotally congtruction contractors sometimes report higher [abor costs as a percent
of tota costs. While labor costs as a percent of total costs vary among contractors and any one
contractor is unlikely to reflect the average, anecdota reports suffer from a second handicap.
Often when contractors calculate their [abor costs as a percent of total costs, they are thinking
of labor coststo them. Consequently they exclude their charge for capital depreciation and
profit to the purchaser of their services. The U.S. Census of Construction figure includes the
contractor's markup in the total costs paid by the owner or purchaser of the congtruction. This
isthe relevant figure when trying to assess the effect of a savings on labor costs to school board
construction costs.
8 Davis Bacon periodicaly surveys counties. Davis Bacon setsthe “prevailing” wage rate at the
modd rate found in the survey for specific occupations if the mode accounts for 50 percent plus
one wage rates found. Otherwise, the average wage rate is said to prevail.

° All prices arein Canadian $.
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19 The mark-up on change order islikely to be different from m because the change order price
is negotiated separately. Dyer and Kagd (1996) argue on the basis of U.S. field data that
contractors who underbid may use these negotiations to recover their losses.

" The data provide only the gross areasize.

12 Private values mode impliesthat the bidders estimation errors of cost of construction are
independent. In the dternative case of common vaues modd, estimation errors are
interdependent. The latter would be the case if dl bidders face some common uncertainty
concerning the cost of congtruction which may be attributable to factors such as wegther
conditions or the state of the generd labor market (Milgrom, 1989).

3 We identified Six size categoriesin terms of average volume of sdles: lessthan $15 million,
$15 to 30 million, $30 to 60 million, $60 to 100 million, $100 to 200 million, and above $200
million.

4 In B.C., school construction specifications, including building, mechanica and eectrical
codes, were changed in the late 1980s and early 1990s in order to make structures more
earthquake redlient.

> The assumption of exogeneity of the number of bidders desarves further comment. The
number of bidders may be exogenoudy determined if the bid/no-bid decison isinfluenced by
the desirability of the project. If so, the number of bidders would no longer be an appropriate
measure of the degree of competition, and the estimated parameters would be biased and
inefficient. In the economics of auctions literature it is suggested that the decision to bid would

be affected by factors including the variance of the estimated vaue of the project and
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asymmetric distribution of information across the bidders. These factors were shown to be
ggnificant in the outer continenta shelf (OCS) hydrocarbon lease auctions (Gilley and Karels,
1981; Hendricks and Porter, 1988). In addition, in school construction some contractors may
chose not to bid in school didricts that are difficult to work with. These problems are not
serious in our sample because school congtruction is afar more sandard item to bid in
comparison with the OCS leases and the scope of asymmetric information across contractors, if
any exigs, islikely to be very narrow. The variance of the submitted bids for any project
suggests amuch smdler variaion in cost estimates. Ingpection of “specid features’ inthe
architect’s cost estimation forms indicates little variation across projects and between the pre-
and post- SDFWP periods, and supports these contentions. Findly, the spread of the average
number of bidders across didricts is quite narrow, ranging from 7.3 to 9.3, and do not suggest

that contractors deem any digtrict to be less desirable than the others.
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