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Executive Summary

This report presents an economic analysis of alternative regulatory options to establish work practice
standards, plus training and certification requirements, for persons engaged in renovation activities for
compensation in housing units containing lead-based paint. These requirements apply to contractors who
renovate, remodel and/or paint housing units where there is lead-based paint, as well as to residential
building owners and managers who may perform these activities themselves or have their staff do so. The
regulation is being proposed under authority of 8402(c) of the Toxic Substances Control Act (TSCA).
Title IV of TSCA was established by the Residential Lead-Based Paint Hazard Reduction Act of 1992,
also known as Title X of the Housing and Community Development Act of 1992 (Public Law 102-550).

Past use of lead-based paint has resulted in contamination that continues to pose human health hazards.
Disturbing the lead-based paint, such as happens during renovation activities, is likely to create lead
hazards. Since many residences built before 1978 have lead-based paint, it is likely that renovation
activities occurring in these units will contribute to lead hazards unless appropriate containment and
clean-up practices are employed. The Renovation, Repair and Painting (RRP) Rule is designed to prevent
lead hazards from renovation activities.

The training and work practice standards required and fostered by the proposed RRP rule will yield health
benefits to individuals living in renovated units and to their neighbors. The proposed rule will reduce lead
exposure by containing the lead contamination generated by renovation activities and reducing the
amount of such contamination remaining after completion of the activities. EPA anticipates that the rule
will further develop a market for lead-safe renovation services that has been established by past lead
awareness rules, such as the §406(b) rule which requires compensated renovators to distribute lead
awareness pamphlets to owners and occupants of most pre-1978 residential housing before beginning
renovations.

The proposed rule requires certification of firms (including self-employed contractors and property
manager/lessors) that perform renovation, remodeling and/or painting in housing units subject to the
regulations. A certified firm must assign to each renovation performed by the firm at least one renovator
who has received formal training in EPA-approved work practices from an EPA-accredited course. In
addition, certified firms must provide on-the-job training in these approved work practices for the rest of
their staff who will be performing RRP activities in regulated housing. The proposed rule also requires
containment of the work area to prevent the spread of dust and debris, specialized cleaning practices, and
cleaning verification procedures to ensure that proper cleanup has occurred.

EPA considered two regulatory approaches: prescriptive and flexible regulations for the proposed work
practice standards. Under the prescriptive approach, EPA would require the use of specific work
practices for all RRP jobs covered under the rule and that are at risk of causing lead contamination. The
flexible approach relies on the required training, and the renovator’s own experience, to determine the
extent of containment needed in any particular situation. The flexible approach increases the cost
effectiveness of the regulation by reducing work practice costs.

This economic analysis considers four regulatory options with two phases. In Phase 1, Option A
addresses pre-1978 housing, Option B and D both address pre-1960 housing, and Option C addresses pre-
1950 housing. In Phase 2, all the options address pre-1978 housing. In both phases coverage of the rule
is limited to rental housing and owner-occupied housing where a child under the age of six resides. Table
ES-1 describes the housing stock subject to the regulations under each of the four options. Options A, B
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and C are flexible in terms of the application of specific work practices while Option D is prescriptive.

EPA is proposing Option B.

Table ES-1: Definitions of the Regulatory Options

First Year — Phase 1

Second Year — Phase 2

Option A

All renter-occupied target housing units built
before 1978, and owner-occupied target
housing units built before 1978 where a

All renter-occupied target housing built
before 1978, and owner-occupied target
housing units built before 1978 where a

child under the age of six resides. Flexible
application of work practices

All renter-occupied target housing units built
before 1960, and owner-occupied target
housing units built before 1960 where a
child under the age of six resides, plus all
target housing units built before 1978 where
a child with an increased blood-lead level
resides.? Flexible application of work
practices

All renter-occupied target housing units built
before 1950, and owner-occupied target
housing units built before 1950 where a
child under the age of six resides, plus all
target housing units built before 1978 where
a child with an increased blood-lead level
resides.? Flexible application of work
practices

The prescriptive option. Covers the same
housing units as Option B — but requires same housing units as Option B — but
specific work practices. requires specific work practices.

& Where increased is defined as greater than or equal to 10 pg/dL or a State or local government level
of concern, if lower.

The proposed rule is Option B.

child under the age of six resides.
Flexible application of work practices

Option B Same as Option A.

Option C Same as Option A.

The prescriptive option. Covers the
Option D

Cost of the Various Options

For purposes of this analysis, the costs associated with the regulatory impact of the Renovation, Repair,
and Painting (RRP) Rule are divided into three categories: (1) training costs, (2) work practice costs, and
(3) certification costs (which include the firm’s paperwork burden and government administrative and
enforcement costs). The general approach of the analysis is to first estimate the number of affected
activities or entities, then estimate the incremental regulatory cost per-activity or entity affected. Finally,
the incremental costs and the number of affected activities and entities are combined to estimate the total
costs.

The number of RRP events covered by the rule varies across regulatory options in Phase 1 because the
coverage of the regulation in Phase 1 varies across options, but under any of the options the number of
events covered is substantial, as are the number of events that are performed in compliance with the rule.
As shown in Table ES-2, approximately 10.7 million events per year would be conducted in compliance
with the rule under Option A. Slightly more than one-half this amount, about 5.8 million events, would
be conducted in compliance with the rule in the first year under Options B and D. In the first year, about
4.3 million events would be conducted in compliance with the rule under Option C. (Based on existing
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literature about regulatory compliance rates in the construction industry, the analysis assumes that 75
percent of events in regulated housing are conducted in compliance with the rule.) In Phase 2 of the rule,
the number of RRP events conducted in compliance with the rule is the same for all four options, about
4.4 million events per year.

Because not all housing units built before 1978 have lead-based paint, the number of RRP events that
need to use lead safe work practices (LSWP) is a subset of the total number of units covered by the rule.
In Phase 1, between 8.1 million (Option A) and 3.7 million (Option C) events will use LSWP. In Phase 2,
an estimated 4.4 million RRP events will be using LSWP. Despite the increased coverage of the rule in
Phase 2, the number of events with LSWP in Phase 2 is smaller than in Phase 1 because the accuracy of
lead paint test kits in terms of detecting the presence or absence of lead is expected to have improved by
then. The current tests have a high false positive rate (estimated to average 63 percent), resulting in the
frequent use of LSWP when they are not necessary, i.e., when lead is not present. The improved tests are
expected to have a false positive rate of 10 percent.

Table ES-2: Number of RRP Events

Description of Options Number of Events per Year (millions)
Phase 1 Phase 2 Wor K Phase 1 Phase 1 Phase 2 Phase 2
Scope Scope Pracjﬂces Events Events with Events Events with
Flexible? LSWP LSWP

Option A* | Pre-78 R/C | Pre-78 R/C Yes 10.7 8.1 10.7 4.4
Option B* | Pre-60 R/C | Pre-78 R/C Yes 5.8 4.8 10.7 4.4
Option C* | Pre-50 R/C | Pre-78 R/C Yes 4.3 3.7 10.7 4.4
Option D* | Pre-60 R/C | Pre-78 R/C No 5.8 4.8 10.7 4.4
Notes:

R/C = All rental units plus owner-occupied units with children under the age of 6 years

LSWP = Lead Safe Work Practices

Number of events assumes 75% post-rule compliance

In Phase I, paint spot tests assumed to have a false positive rate of 63%, in Phase 2 they are assumed to have a

10% false positive rate.

& About 65 percent of U.S. households reside in buildings constructed before 1980, 34 percent reside in buildings
constructed before 1960 and 22 percent reside in building constructed before 1950. Approximately 58 percent
of all RRP events in pre-1978 and pre-1960 housing take place in renter-occupied or child-occupied housing.
This percentage is slightly higher (about 63 percent) for RRP events in pre-1950 housing.

Work practice costs are estimated for each of several types of RRP events and for different sizes of
housing units. These unit costs are multiplied by the number of events of each RRP type and housing
type to estimate the total work practice-related costs for each regulatory option. The RRP events and the
range of unit costs associated with each type are shown in Table ES-3.
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Table ES-3: Summary of Housing Unit Containment, Cleaning, and Verification
Compliance Costs (2005%)

Event Type Range of Costs per Event

Low High
Kitchen Remodel $28 $132
Bathroom Remodel $23 $63
Additions $26 $117
Non-Room-Specific Interior Wall® $57 $528
Non-Room-Specific Window/Door” $58 $528
Interior Paint $42 $285
Whole Exterior Remodel $161 $281
Exterior Remodel in Contained Area® $77 $77
Exterior Paint $161 $281

# Events that involve changes to a wall or walls, where the location is not specified. For
example: re-wiring or repair/replace heating or cooling systems.

b Repair/replacement of windows and/or doors, where the room is not specified.

¢ QOutside repair/remodeling work that involves a specified part of the home, e.g.
installation of a deck.

Source: See Section 4.5.8.

In addition to the number of covered RRP events in compliance with the rule and their unit costs, the
other major factors in determining the costs of the rule are the number of firms certified, the number of
personnel trained, and the costs of training and certification. All of the regulatory options require that
each certified firm (including property managers and lessors who perform their own RRP work in
regulated housing, as well as construction firms conducting RRP in regulated housing) employ at least
one renovator who has taken an EPA-accredited training course and provide on-the-job training for all
other staff who will be performing RRP activities in regulated housing. As shown in Table ES-4, the
number of firms certified and the number of persons trained expands as the coverage of the rule expands.
Thus Options B/D and C have larger numbers in the first year of Phase 2 than does Option A. By the
second year of Phase 2, the number of firms certified and persons trained each year has leveled out to
approximately 54 thousand firms certified or recertified, approximately 62 thousand renovators taking
training or refresher courses, and nearly 277 thousand other workers getting on-the-job training each year.
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Table ES-4: Estimated Number of Establishments Seeking Certification and Workers and
Renovators Seeking Training

Option A* | Options B & D* | Option C?

Year 1
Total Number of Establishments (with Employees and
without) Seeking Certification ° 163,979 86,539 59,571
Total Number of Renovators Trained °° 186,811 08,588 67,866
Total Number of Workers Trained ®° 279,221 147,357 101,437
Year 2
Total Number of Establishments (with Employees and
without) Seeking Certification ° 54,436 105,851 123,756
Total Number of Renovators Trained °° 62,015 120,589 140,987
Total Number of Workers Trained ¢ 278,076 278,076 278,076
Year 3
Total Number of Establishments (with Employees and
without) Seeking Certification © 54,212 54,212 54,212
Total Number of Renovators Trained ®° 61,761 61,761 61,761
Total Number of Workers Trained ¢ 276,935 276,935 276,935

& About 65 percent of U.S. households reside in buildings constructed before 1980, 34 percent reside in

buildings constructed before 1960 and 22 percent reside in building constructed before 1950.

Approximately 58 percent of all RRP events in pre-1978 and pre-1960 housing take place in renter-

occupied target housing units and owner-occupied target housing units where a child under the age of six

resides. This percentage is slightly higher (about 63 percent) for RRP events in pre-1950 housing. Of

the regulated housing, 75 percent are assumed to comply with the regulations.

Components may not add up to totals due to rounding.

¢ The number of firms and individuals certified and trained, respectively, is reduced by 0.04 percent per
year to account for housing that is removed from the regulated housing stock due to demolition or
conversion to non-housing uses. Thus the demand for lead-safe renovation services is reduced over time.

See Table ES-1 for option descriptions.

Source: EPA calculations — see Section 4.3.

The costs of the various regulatory options follow the number of events, with Option A having the largest
costs under Phase 1 (see Table ES-5). Option D costs exceed the costs of Option B, even though they
cover the same units, because Option D provides less flexibility in defining the extent of the area to be
contained and cleaned. Option A costs decline substantially in Phase 2 for two reasons. First, most of the
initial training and certification costs for Option A have been borne in Phase 1, while under Options B, C
and D, a substantial amount of initial training and certification is occurring in Phase 2. Second, with the
improved lead paint test kits available in Phase 2, the number of RRP events that use LSWP declines for
all the options. The 50-year annualized costs provide a measure of the steady-state costs for each option.
As shown, once the initial start-up costs have been absorbed, Options A through C have relatively similar
annual costs of between $488 million and $505 million, using a 3 percent discount rate, or between $518
million and $551 million using a 7 percent discount rate. Option D continues to have substantially higher
costs due to its prescriptive nature.

The cost estimates account for the RRP events in the baseline that already use some of the work practices
to be required under this rule. In situations where contractors are already using these practices they will
experience a smaller increase in operating costs, which is accounted for in the cost estimates. All
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contractors that perform RRP in regulated housing, however, will incur the training and certification costs

due to the rule.

Table ES-5: Estimated Total Costs

Description of Options Costs (millions 20053%)

Phase 1 Phase 2 Wo-r k > ;eaf Annua;I;Ed

Scope Scope Practices | Phase1 | Phase2 3% 1%

Flexible? Discount | Discount
Rate Rate

Option A | Pre-78 R/C | Pre-78 R/C Yes $924 $ 495 $ 505 $ 551
Option B | Pre-60 R/C | Pre-78 R/C Yes $531 $ 552 $ 492 $ 526
Option C Pre-50 R/C | Pre-78 R/C Yes $393 $572 $488 $518
Option D Pre-60 R/C | Pre-78 R/C No $ 645 $ 649 $ 588 $629
Notes:

R/C = All rental units plus owner-occupied units with children under the age of 6 years

Assumes 75% post-rule compliance

In Phase I, lead paint test Kits are assumed to have a false positive rate of 63%, in Phase 2 they are
assumed to have a 10% false positive rate

Benefits of the Rule

The number of people protected by this rule varies with the variation in the universe of housing units
covered by the rule. In Phase 1, Option A covers the largest number of individuals, including the largest
number of children under the age of six years (see Table ES-6). By Phase 2, all options cover nearly 5.3
million individuals per year, including over 780 thousand children under the age of six years old. Similar
to the cost estimates, the number of individuals and children protected assumes that 75 percent of RRP
work will be in compliance after the rule takes effect, and that there is some baseline use of LSWP.

Based on the limited amount of information currently available about the baseline use of LSWP, the
analysis assumes that approximately 20 percent of individuals and children living in regulated units with
RRP already receive the benefits that the rule would provide.

As discussed earlier, based on other compliance studies, this analysis assumes a compliance rate of 75
percent. However, the Agency’s goal continues to be 100 percent compliance. If that goal were
achieved, then over 1 million children under the age of six years old would be protected by the rule. At
that rate, however, both the costs and the benefits would be higher than shown in the other tables.
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Table ES-6: Number of Individuals Protected by the Regulatory Options

Descrintion of Otions Number of Individuals Occupying Units with LBP, where
P P LSWP are Used Due to the Rule® (thousands per year)
Children under 6 Years of Age All Individuals
0
Phase 1 Phase 2 Work 75% Compliance 1OO.A) 75% Compliance
Scone Scone Practices Rate Complletl)nce Rate
P P Flexible? Rate
Phase 1 | Phase 2 Phase 2 Phase 1 | Phase 2
Option A Pre-78 R/C | Pre-78 R/C Yes 787 783 1,138 5,309 5,287
Option B Pre-60 R/C | Pre-78 R/IC Yes 668 783 1,138 4,529 5,287
Option C Pre-50 R/C | Pre-78 R/C Yes 520 783 1,138 3,659 5,287
Option D Pre-60 R/C | Pre-78 R/C No 668 783 1,138 4,529 5,287

Notes:

R/C = All rental units plus owner-occupied units with children under the age of 6 years

LSWP = Lead Safe Work Practices

In Phase 1, lead paint test kits are assumed to have false positive rate of 63%, in Phase 2 they are assumed to have
a 10% false positive rate

®Number of individuals is incremental above those occupying units where LSWP are currently practiced in the
baseline.

b If 100 percent compliance were achieved, both the costs and the benefits would be higher than shown in the
tables based on 75 percent compliance.

Lead causes a number of adverse health effects in people of all ages. Of particular concern are children
under the age of six years, but older children and adults also suffer effects from lead exposure In this
analysis, only a few of these health effects have been quantified. One of the factors restricting the scope
of the benefits estimation is the limited amount of available data, including well-specified dose response
relationships, on which to quantify and monetize many of the health and developmental effects. Therefore
this benefits assessment focuses on two major categories of health effects: effects on cognitive function
in young children (under the age of six) and cardiovascular disease (hypertension, coronary heart disease
and stroke) and premature mortality in adults. There are additional uncertainties in the quantification of
adult effects, which are addressed in Section 5.5.5.

Even where the dose-response relationships are known, many cases are not included in the estimates
because exposure levels cannot be estimated for all potentially affected individuals. For example, the
benefit estimates presented in this report are based on reductions in lead ingestion; they do not include
reductions in lead inhalation, although that is also likely to occur. Likewise, benefits are estimated only
for people living in the housing units; they do not include potential benefits to visitors or neighbors. In
addition, ecological benefits, as well as benefits to family pets, are not included in the estimates.

It is important to note that the monetary values assigned to the avoided adverse health effects are based on
medical costs avoided, not willingness-to-pay to avoid these ailments and/or premature death. Likewise,
the value of the 1Q points that will be gained due to this rule are valued in terms of increased earnings, not
willingness-to-pay.*

! Note that dose-response functions only allow for estimating 1Q impacts among children less than six years of age,
and the health effects only for adults over the age of 40. Other groups who are among the total individuals
occupying units with lead-based paint in Table ES-6 are not included in the benefit estimates.
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This analysis estimates the benefits of the proposed regulation in terms of 1Q deficits in children and
increased blood pressure and related health effects in adults. Quantitative estimates of benefits are
provided in two scenarios. Scenario 1 quantifies benefits for both children and adults. Scenario 2
assumes additional cleaning in the baseline compared to Scenario 1, and only quantifies benefits for
children. This approach is in recognition of the relatively larger uncertainties associated with adult health
effects (pending completion of other EPA documents), as well as the particular concern about children
expressed in Title X of the Residential Lead-Based Paint Hazard Reduction Act of 1992. The Agency is
more confident in the estimates for children’s 1Q effects then it is for the estimates of adult benefits.
While recognizing that adults may also benefit from the training and practices required under the rule,
Scenario 2 does not try to quantify these benefits due to the uncertainties that currently exist.

Net Benefits

Based on the subset of benefits that have been monetized in this analysis, Table ES-7 and Table ES-8
display the annualized net benefits estimated for the four regulatory options under Scenarios 1 and 2,
respectively. Each table presents annualized net benefits calculated at both a 3 percent and a 7 percent
discount rate. Net benefits under Scenario 1 are substantially greater than those under Scenario 2.
Scenario 1 assumes less baseline cleaning than Scenario 2 and it quantifies adult health benefits as well as
children’s 1Q benefits. Under either Scenario, annualized net benefits calculated using a 7 percent
discount rate are slightly larger than those calculated using a 3 percent discount rate. Under both
scenarios and all options net benefits are positive, i.e., the benefits are larger than the costs.

When comparing options on the basis of annualized net benefits, there is relatively little difference among
the three flexible options (Options A, B and C). This is not surprising, since the primary differences in
these options occur in the first year the rule takes effect. After that year, all options address the same
universe of pre-1978 housing. And after the second year, the population of firms and renovators being
trained and re-trained levels off to approximately the same number each year. The only substantial
difference is between the flexible options and the prescriptive Option D. The lack of flexibility appears as
a roughly $100 - $150 million reduction in annualized net benefits as compared to the other options.
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Table ES-7: Comparison of Options — Scenario 1 -- Annualized Costs and Net Benefits
Children’s IQ | Adult Health | Sum of Children’s Net Benefits —
Annualized Benefits — Benefits — 1Q and Adult Children’s 1Q
Cost Annualized Annualized Benefits -- and Adult Health
(millions (millions (millions Annualized -- Annualized °
2005$) 2005%$)" 2005$)° (millions 2005$) | (millions 2005$)
Annualized using 3 Percent Discount Rate
Option A $ 505 $947 - $5,336 $2,262 $3,209 - $7,599 | $2,704 - $7,093
Option B $492 $941 - $5,311 $2,250 $3,191-$7,562 | $2,699 - $7,069
Option C $ 488 $934 - $5,267 $2,235 $3,170- $7,503 | $2,682 - $7,015
Option D $ 588 $941 - $5,311 $2,250 $3,191-$7,562 | $2,603 - $6,973
Annualized using 7 Percent Discount Rate
Option A $551 $1,008 - $5,680 $2,408 $3,415 - $8,087 $2,865 - $7,537
Option B $526 $997 - $5,633 $2,385 $3,383 - $8,019 $2,857 - $7,493
Option C $518 $984 - $5,551 $2,358 $3,342 - $7,909 $2,824 - $7,391
Option D $629 $997 - $5,633 $2,385 $3,383 - $8,019 $2,754 - $7,390
? Developed in Chapter 4
® Developed in Chapter 5 — range for children’s 1Q benefits reflects alternative models for blood lead,
exposure estimates and population of children
¢ Difference between sum of benefits and costs

Table ES-8: Comparison of Options — Scenario 2% — Annualized Costs and Net
Benefits
Annualized Children’s 1Q Benefits Net Benefits® —
Cost® — Annualized® Children’s 1Q Only
(millions 2005%) (millions 2005$) (millions 2005%)
Annualized using 3 Percent Discount Rate
Option A $ 505 $774 - $4,354 $269 - $3,849
Option B $ 492 $770 - $4,329 $277 - $3,837
Option C $ 488 $764 - $4,298 $276 - $3,810
Option D $ 588 $770 - $4,329 $181 - $3,741
Annualized using 7 Percent Discount Rate

Option A $551 $824 - $4,635 $273 - $4,084
Option B $526 $816 - $4,587 $290 - $4,061
Option C $518 $805 - $4,530 $287 - $4,012
Option D $629 $816 - $4,587 $187 - $3,958
® While recognizing that adults will benefit from the rule, Scenario 2 does not try to
quantify adult benefits. There are additional uncertainties in the quantification of
adult effects, which are addressed in Section 5.5.5.
® Developed in Chapter 4
¢ Developed in Chapter 5 — range reflects alternative models for blood lead,
exposure estimates and population of children
¢ Difference between sum of benefits and costs
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Impact on Small Entities and Other Analyses

The vast majority of firms in the industries affected by this rule are small firms: approximately 145,000
small contractors and real estate establishments will be affected per year under the proposed Option B.
Using studies from the economic literature, the analysis estimates that nearly 90 percent of the cost of the
rule will be passed on to the purchasers of RRP services in the form of higher prices. The rest of the costs
will be borne directly by the firms involved. This annual direct cost to small firms is estimated to range
from about $1,600 to $6,100 per year per firm, depending on the number of RRP events typically
undertaken by a small firm in the industry sector involved (see Table ES-9). These costs range from six-
tenths of one percent for small Lessors of Residential Real Estate up to about 2.0 percent of revenues for
small Painting and Wall Covering Contractors. They represent less than 1 percent of revenues for all
types of small firms. The number of small governments and small non-profits affected was not
calculated, but the cost per event is expected to be similar to that for businesses.

Table ES-9: Impact on Small Businesses
Direct Cost
of Rule | Cost-
Incurred by| Impact

NAICS Industry Description Contractor| Ratio
236118 Residential remodelers $1,659 0.9%
238170 Siding contractors $2,212 1.1%
238350 Finish carpentry contractors $1,558 1.5%
238290 Other building equipment contractors $4,825 0.8%
238390 Other building finishing contractors $2,463 1.1%
238340 Tile and terrazzo contractors $1,810 1.4%
238220 Plumbing and HVAC contractors $3,619 0.8%
238150 Glass and glazing contractors $2,614 0.8%
238320 Painting and wall covering contractors $1,759 2.0%
238210 Electrical contractors $3,619 1.0%
238310 Drywall and insulation contractors $2,563 1.1%
IAverage, Small Construction Establishments | $2,111 1.0%
531311 Residential Property Managers $6,082 1.8%
531110 Lessors of Residential Real Estate $4,725 0.6%
Average, All Industries | | $2563 | 0.9%

In terms of potential unfunded mandates, the rule is not expected to result in the expenditure by State,
local, and Tribal governments, in the aggregate, of $100 million or more. The impacts on Children’s
Health and Environmental Justice are both likely to be positive. By focusing on owner-occupied housing
with children under six years of age and all rental housing the regulatory options are structured to
maximize protection of children and low income/minority households. The rule is not anticipated to have
any negative impacts in terms of technology transfer, energy availability or federalism.

8402(c) Economic Analysis Executive Summary 10



1. Introduction

This report presents an economic analysis of aternative regulatory options to establish work practice
standards, plus training and certification requirements for renovators, remodel ers and painters who work
in housing units containing lead-based paint. These regulations will ensure that persons engaged in
renovation activities for compensation, in housing units with lead-based paint, are trained and certified by
EPA approved programs. The regulation is being proposed under authority of 8402(c) of the Toxic
Substances Control Act (TSCA). Section IV of TSCA was established by the Residential Lead-Based
Paint Hazard Reduction Act of 1992, aso known as Title X of the Housing and Community Development
Act of 1992, Public Law 102-550. While some of the regulatory options considered in this analysis
would allow for aphasing in of the requirements, eventually these rules will apply to al renovation
activities performed in renter-occupied target housing units constructed before 1978 and owner-occupied
target housing units constructed before 1978 where children under the age of six reside.

Past use of |ead-based paint has resulted in contamination that continues to pose human health hazards.
While intact lead-based paint is not likely to contribute to such hazards, the deterioration of a structure
over time or acute environmental stresses, such as are commonly present during renovation activities,
have been found to create lead hazards. Since many residences built before 1978 have lead-based paint, it
islikely that renovation activities occurring in these units will contribute to lead hazards unless
appropriate containment and clean-up practices are employed.

1.1 Purpose of the Proposed Rule

The training and work practice standards required and fostered by the proposed RRP rule will yield health
benefits to renovation households and their neighboring communities (not including the RRP workers).
The proposed rule will reduce lead exposure by reducing the amount of lead contamination generated by
renovation activities, and thus reduce the health and ecological risksin their vicinity. EPA anticipates
that the rule will further develop a market” for lead safe renovation services that has been established by
past lead awareness rules, such as the 8406(b) rule, which requires compensated renovators to distribute
lead awareness pamphlets to owners and occupants of most pre-1978 residential housing before beginning
renovations.

The proposed rule requires certification of firms (including sole practitioners) that perform renovation,
remodeling and/or painting in housing units subject to the regulations. To be certified, the firm must
employ at least one renovator who has received formal training in EPA-approved work practices from an
EPA-accredited course. In addition, certified firms must provide on-the-job training in these approved
work practices for workers who will be performing RRP activities in regulated housing. In addition, the
proposed rule requires cleaning verification procedures to ensure that proper cleanup has occurred.
Supporting these work practices, training and certification requirements, EPA will be undertaking an
enhanced outreach program to educate the general public about the dangers of lead exposure and waysto
limit exposure resulting from RRP activities.

EPA has considered two regulatory approaches: prescriptive and flexible regulations for the proposed
work practice standards. Under the prescriptive approach, EPA prescribes the size of the work area that
must be contained, cleaned, and verified. The flexible approach relies on the required training, and the

! These markets are expected to consist of suppliers who offer lead safe renovation services (LSRS) and consumers
who are willing to pay the incremental costs associated with using L SRS over non-L SRS.
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renovator’s own experience, to determine the size of the work areain any particular situation. The
flexible approach increases the cost effectiveness of the regulation by reducing work practice costs.

1.2 Goal of the Economic Analysis

The purpose of thisreport isto present policy options that are under consideration and to analyze their
respective costs and benefits. The report also meets the requirements for economic analysis of Executive
Order 12866 — Regulatory Planning and Review; the Regulatory Flexibility Act (RFA) and Small
Business Regulatory Enforcement Fairness Act (SBRFA); Executive Order 12898 — Federal Actions to
Address Environmental Justice in Minority Populations and Low-Income Populations; Executive Order
13045 — Protection of Children from Environmental Health Risks and Safety Risks; the Unfunded
Mandates Act and Executive Order 12875 — Enhancing the Intergovermental Partnership; and the
Paperwork Reduction Act (PRA).

This economic analysis considers four regulatory options. Options A, B, and C allow certified renovators
who are performing the RRP activity to decide the work practices necessary, while under Option D, the
required work practices are specified by the rule. The options also differ in terms of the age of housing
subject to the regulation in the first year — by the second year they al cover the same housing stock.
Options A, B, C and D cover the following housing units (Note that Options B and D are the samein
terms of the housing subject to the regulations). The proposed rule is Option B.
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First Year Second Y ear
All renter-occupied target housing units | All renter-occupied target housing
built before 1978, and owner-occupied built before 1978, and owner-
Option A target housing units built before 1978 occupied target housing units built
where a child under the age of six before 1978 where a child under the
resides. age of six resides.
All renter-occupied target housing units
built before 1960, and owner-occupied
target housing units built before 1960
Option B where a child under the age of six Same as Option A.
resides, plus all target housing units built
before 1978 where a child with an
increased blood-lead level resides®
All renter-occupied target housing units
built before 1950, and owner-occupied
target housing units built before 1950
Option C where a child under the age of six Same as Option A.
resides, plus all target housing units built
before 1978 where a child with an
increased blood-lead level resides®
The prescriptive option. Coversthe The prescriptive option. Coversthe
Option D same housing units as Option B — but same housing units as Option B —
requires specific work practices. but requires specific work practices.
#Where increased is defined as greater than or equal to 10 pg/dL or a State or local government level
of concern, if lower.
The proposed ruleis Option B.
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1.3 Organization of this Report

Chapter 2 examines the supply of and demand for renovation, remodeling and painting services. Using
data from the U.S. Economic Census, the chapter discusses the size of the RRP industry and
characteristics of its firms, as well asthe organizational structure and competitiveness of the industry.
Using avariety of secondary source material the demand for RRP services is characterized and the factors
that affect demand are discussed. Other affected industries (e.g. training providers, property owners and
managers) are also profiled in this chapter.

Chapter 3 characterizes the lead contamination problem to be addressed under the proposed rule. It
discusses how incomplete information and external costs have resulted in inefficient levels of lead
contamination resulting from renovation activity, and introduces regulation as a reasonable solution for
these market failures. The chapter also reviews state and local regulations that affect RRP activities and
demonstrates that these are not sufficient to address the problem.

Chapter 4 describesin detail the methods used to calculate costs of the various regulatory options
considered. It describes the data sources used and is organized around the four general categories of costs
for complying with the proposed rule: training costs, work practice compliance costs, cleaning
verification costs, and administrative costs. The last section of the chapter estimates the costs of each
option over a 50-year period.

Chapter 5 describesin detail the benefit estimation, covering 1Q benefitsin children and a variety of
health effectsin adults. Four appendixes are presented that include a technical discussion of how the
benefits were estimated and provide a brief discussion of the lead-related adverse health effects, both
included and not included in the benefit analysis, aswell as ecological effects.

Chapter 6 provides a summary of the costs and benefits, and the corresponding net benefits. This chapter
also provides a summary of the number of individuals living in these units who would otherwise be at
risk.

Chapter 7 presents the results of several sensitivity analyses conducted to measure the effect of particular
components of the model. These analyses address uncertainties in both the cost and the benefit analyses.

Finally, Chapter 8 presents findings of distributional analyses relevant to specific rule-making
regquirements, including small business impacts, environmental justice, protection of children and
unfunded mandates.
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2. Renovation, Repair and Painting Industry Profile

Under the Renovation, Repair and Painting (RRP) Rule, firms that renovate, repair or paint housing
subject to the regulations will need to obtain EPA certification, train their employees as either renovators
or workers and ensure that |ead-safe work practices are used whenever a project disturbs more than the
exempt amount of lead-based paint. Eleven construction industry sectors and two residential real estate
sectorsinclude, in all likelihood, the vast majority of firms affected by the RRP Rule. These industries
are the primary focus of this profile. Because the proposed rule will also affect the training provider
market by requiring training for certified renovators, this profile examines the technical trade school
industry aswell.

The industry profileis organized into six sections. Section 2.1 examines the supply-side of renovation by
defining the relevant industry sectors and identifying the number of potentially affected firms. Section
2.1 aso contains financial profiles of the renovation industry sectors, highlighting each sector’ s firm size
and value of construction work. Section 2.2 focuses on the demand-side of renovation by identifying the
guantity of renovation activities performed. This section also discusses trendsin the demand for
renovation services. Section 2.3 focuses on the overall market organization for the renovation industry
and assesses the competitiveness of the industry. Section 2.4 discusses property owners and managers
likely to be affected by therule. Section 2.5 discusses training providers.

2.1 The Supply of Renovation Services
Renovation encompasses a wide variety of construction activities. Renovation is defined as

the modification of any existing structure, or portion thereof, that results in the disturbance of
painted surfaces, unless that activity is performed as part of an abatement as defined by this part
(40 CFR 745.223). The term renovation includes (but is not limited to): the remova or
modification of painted surfaces or painted components (e.g., modification of painted doors,
surface preparation activity (such as sanding, scraping, or other such activities that may generate
paint dust)); the removal of large structures (e.g., walls, ceiling, large surface replastering, major
replumbing); and window replacement (40 CFR 745.83).

Thus, renovation includes repair and painting work. Renovation activities are conducted without the
intent of removing lead, but may disturb it in the process. Lead abatement activities, on the other hand,
are conducted with the intent to remove lead-based paint or otherwise permanently eliminate a lead-based
paint hazard. Depending on the reason they are undertaken, many activities, such as replacing windows,
can be either renovation or abatement. Because the proposed RRP regulations will address renovation,
rather than abatement activity, this profile focuses on the residential renovation industry as opposed to the
abatement servicesindustry. Providers of abatement services (i.e. abatement supervisors and workers)
will not require additional training to perform renovation work and will be grandfathered in under the
RRP regulations.
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211 Industry Definition and Characteristics

Data from the U.S. Economic Census were used to identify North American Industry Classification
System (NAICS) industry groups that may be involved in renovation, repair and painting work (U.S.
Census Bureau 2001). An establishment is assigned to a NAICS group based on the activities from which
it derives the greatest share of itsrevenues. These activities may or may not make up the majority of
work (i.e. labor hours) performed by the establishment, which may also beinvolved in avariety of other
related (or unrelated) lines of work. EPA identified eleven NAICS codesthat are likely to include the
vast mgjority of establishments that will be affected by the RRP regulations. Affected industry groups
include one building construction sector (NAICS 236118 — Residential Remodelers) and ten specialty
trade contractor sectors. These sectors, as well as examples of the work they perform, are presented in
Table 2-1.
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Table2-1: Sectorslikely to be affected by the RRP regulation

2002 NAICS

Examples of Work Performed

236118 - Residential Remodelers

Addition, alteration and renovation of single-family homes
Addition, alteration and renovation of multifamily building
Home improvement (e.g., adding on, remodeling,
renovating)

238220 - Plumbing, Heating & Air
Conditioning Contractors

Heating equipment installation
Plumbing fixture installation
Plumbing and heating contractors

238320 - Painting and Wall Covering
Contractors

House painting
Paint and Wallpaper Stripping
Paperhanging and removal contractors

238210 - Electrical contractors

Electrical wiring contractors
Lighting system installation
Electric power control panel and outlet installation

238350 — Finish Carpentry contractors

Door and window, prefabricated, installation
Millwork installation
Paneling installation

238310 - Drywall and Insulation Contractors

Panel or rigid board insulation installation
Mineral wool insulation installation
Plastering (i.e., ornamental, plain) contractors

238170 - Siding Contractors

Vinyl Siding, soffit and fascia, installation
Wood Siding, installation

238340 - Tile and Terrazzo Contractors

Ceramic tileinstallation
Mantel, marble or stone, installation
Mosaic work

238150 - Glass and Glazing Contractors

Mirror installation
Window pane or sheet installation

238390 - Other Building Finishing Contractors

Window shade and blind installation

Building fixture and fitting (except mechanical equipment)
installation

Drapery fixture (e.g., hardware, rods, tracks) installation

238290 - Other Building Equipment
Contractors

Pipe, duct and boiler insulation
Water pipe insulating
Deodorization (i.e., air filtration) system installation

Source: U.S Census Bureau 2001

2.1.2  Renovation Establishment Characteristics

Establishments that provide renovation services fall into two general categories. those with employees
(employer establishments) and self-employed contractors, aso referred to as non-employer

establishments.
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Number of Establishments with Employees

Although some establishments' in the identified NAICS industries may specialize in residential
renovation, the mgjority (with the exception of Residential Remodelers), in all likelihood, do not.
Establishments in these sectors work on commercial, educational and industria structuresin addition to
residential buildings. An establishment that does specialize in residential structures may perform work on
new construction as well as on existing structures; the former is, of course, not considered a renovation.
The U.S. Economic Census does not provide data on the number of establishments that specializein
residential renovation, but does present the number of establishments that specialize in single-family and
apartment building construction, a category that includes both new construction and renovation work.
Because the RRP rule applies only to residential renovations, however, these numbers provide an idea of
the extent to which the regulations will affect each of the industry sectors.

The U.S. Economic Census tracks businesses with paid employees (employer establishments) and non-
employer establishments (self-employed contractors) separately. This discussion deals with employer
establishments only; non-employers are addressed later in this section.

Table 2-2 presents the total number of establishments as well as the number of establishments specializing
in residential construction in each of the identified NAICS industries. The number of establishments
“includes all establishments that were in business at any time during the year. It coversal full-year and
part-year operations’ (U.S. Census Bureau 2005j). According to the U.S. Census Bureau, an
establishment is considered to specialize in a certain type of construction if it derives at least 51 percent of
its revenues from this construction type. Note that for NAICS 236118 and NAICS 238320, the number of
establishments specializing in residential construction includes establishments that specialize in single-
family and apartment building work. For the remaining NAICS codes, the number of establishments
specializing in apartment building work is not provided (number specializing in single-family
construction is available) and the number specializing in Other Building Construction was used as a
proxy. Because the Other Building Construction category includes both apartment buildings and various
types of non-residential structures, this approach islikely to lead to an overestimate of the number of
establishments specializing in residential construction.

As demonstrated in Table 2-2, about 54 percent of Residential Remodeler (NAICS 236118)
establishments speciaize in residential work. The portion of specialty contractor establishments that
specialize in residential work varies from 86 percent of Finish and Carpentry contractors to only 31
percent of Other Building Equipment contractors. Notably, none of the Other Building Equipment
contractor establishments specialize in single-family residential construction; al potentially affected
establishments specialize in Other Building construction, which may include apartment buildings. Based
on the data presented in Table 2-2, up to 215,513 of the 357,154 establishments in the identified NAICS
sectors (60 percent) may specializein residentia construction (including both new construction and
renovation).

! The U.S. Census Bureau defines an “ establishment” as “asingle physical location at which businessis conducted.
It is not necessarily identical with a company or enterprise, which may consist of more than one establishment”
(U.S. Census Bureau 2005j). Most economic census data represent a summary of reports for individual
establishments rather than companies. For cases where a census report was received, separate information was
obtained for each location where business was conducted.” (U.S. Census Bureau 2005j)
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Table 2-2: Number of Employer Establishmentsin Construction Sectors Affected by the RRP Rule
Number of Residential
Total Establishments | Establishments
NAICS Number of Specializing in as Per cent of
code Industry Establishments | Residential Work Total
238350 | Finish carpentry contractors 35,087 30,232° 86
238340 | Tile and terrazzo contractors 8,950 7,583° 85
238170 | Siding contractors 6,632 5,596° 84
238320 | Painting and wall covering contractors 38,943 27,0212 69
238310 | Drywall and insulation contractors 19,598 13,271° 68
238220 | Plumbing and HVAC contractors 87,501 52,443° 60
236118 | Residential remodelers 82,747 44,4927 54
238390 | Other building finishing contractors 3,729 1,947° 52
238210 | Electrical contractors 62,586 28,758"° 46
238150 | Glass and glazing contractors 5,294 2,281° 43
238290 | Other building equipment contractors 6,087 1,889° 31
Total 357,154 215,513 60
a.  Sum of establishments specializing 51 percent or more in single family attached and detached units
construction and establishments specializing 51 percent or more in apartment building construction.
b. Sum of establishments specializing 51 percent or more in single family attached and detached units
construction and establishments specializing 51 percent or more in other building construction. Data
on establishments specializing in apartment building construction not available.
Sources: U.S Census Bureau 2005ef

Number of Employees

Table 2-3 presents the number of employeesin each NAICS group of interest, aswell as the total for
establishments specializing in residential construction for each industry. The 215,513 establishments that
specidizein residentia construction employ about 1.4 million people.

Table 2-3 aso presents the average per-establishment employment numbers by NAICS code, for all
establishments and for establishments specializing in residential construction. Average employment
numbers are also presented in the form of abar graph in Figure 2.1. The average employment numbers
are small for all affected sectors. Overall, Other Building Equipment contractors have the largest number
of employees per establishment (20.8 people), while Residential Remodelers have the smallest (3.9
people). While establishments that specializein residential construction make up 60 percent of all
establishments in the identified sectors, they employ only 47 percent of the people who work in these
industries.
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Table 2-3: Number of Employer Establishments and Employees by NAICS Code
NAICS Number of Number of
code Industry Establishments) Employees | Average Size
236118 | Residentia Remodelers 82,747 320,201 3.9
Establishments specializing in residential work 44,492 208,867 4.7
238170 | Siding contractors 6,632 43,042 6.5
Establishments specializing in residential work 5,596 33,493" 6.0
238210 | Electrical contractors 62,586 771,184 12.3
Establishments specializing in residential work 28,758 236,815" 8.2
238220 | Plumbing and HVAC contractors 87,501 974,368 11.1
Establishments specializing in residential work 52,443 393,599" 75
238310 | Drywall and Insulation contractors 19,598 311,077 15.9
Establishments specializing in residential work 13,271 165,202° 124
238320 | Painting and Wall Covering contractors 38,943 234,562 6.0
Establishments specializing in residential work 27,021 115,6452 4.3
238350 | Finish Carpentry contractors 35,087 179,476 5.1
Establishments specializing in residential work 30,232 148,171° 4.9
238340 | Tile and Terrazzo contractors 8,950 60,001 6.7
Establishments specializing in residential work 7,583 42,658° 5.6
238150 | Glass and Glazing contractors 5,294 50,800 9.6
Establishments specializing in residential work 2,281 14,725° 6.5
238290 | Other Building Equipment contractors 6,087 126,559 20.8
Establishments specializing in residential work 1,889 31,923 16.9
238390 | Other Building Finishing contractors 3,729 50,617 13.6
Establishments specializing in residential work 1,947 22,237° 114
Total, All sectors 357,154 3,121,887 8.7
Total, All establishments specializing in residential work 215,513 1,413,335 6.6
a. Sum of establishments specializing 51percent or more in single family attached and detached units
construction and establishments specializing 51percent or more in apartment building construction.
b. Sum of establishments specializing 51percent or more in single family attached and detached units
construction and establishments specializing 51percent or more in other building construction. Dataon
establishments specializing in apartment building construction not available.
Sources: U.S Census Bureau 2005e,f
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Fgure 2.1: Industry Average Establishment Size as Compared to Average Size of Establishments Specializing in
Residential Construction
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Table 2-4 presents the total number of employees and the number of construction workersin each
identified industry. These data are only available at the industry level and can not be obtained for
establishments that specialize in residential construction. The number of employees “includes all full-
time and part-time individuals on the payrolls of construction establishments during any part of the pay
period which included the 12" of March, May, August and November” (U.S. Census Bureau 2005f). The
number of construction workers “includes all payroll workers (up through working supervisory level)
directly engaged in construction operations” including, but not limited to “painters, carpenters, plumbers
and electricians... journeymen, mechanics... truck drivers and helpers.” Non-construction employees
include “executives, purchasing, accounting, personnel ... and routine office functions’ (U.S. Census
Bureau 2005f). Because construction workers form the vast magjority of the people who require training
under the RRP rule, their role in the composition of each sector’ s labor force provides an indication of the
extent to which each sector will be affected by the regulations.

In total, over 3 million people work for the 357,154 establishments in the potentially affected industries.
About 75 percent of these employees are construction workers. The affected sectors differ in terms of the
composition of their labor force. For example, construction workers make up 84 percent of employeesin
the Drywall and Insulation contractor sector. In the Finish Carpentry contractor and the Residential
Remodeler sectors, however, construction workers make up only 72 percent and 65 percent of the labor
force, respectively (U.S. Census Bureau 2005b,f).
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Table 2-4: Number of Employer Establishments, Total Employees and Employeesinvolved in
Construction
Number of Construction
NAICS Total Number | Construction |Workers as Percent
Code Industry of Employees Workers  |of Total Employees
238310 Drywall and Insulation contractors 311,077 261,239 84
238210 Electrical contractors 771,184 606,403 79
238320 Painting and Wall Covering contractors 234,562 184,328 79
238340 Tile and Terrazzo contractors 60,001 44,729 75
238390 Other Building Finishing contractors 50,617 37,353 74
238220 Plumbing and HVAC contractors 974,368 712,452 73
238350 Finish Carpentry contractors 179,476 129,888 72
238290 Other Building Equipment contractors 126,559 90,504 72
238170 Siding contractors 43,042 30,284 70
238150 Glass and Glazing contractors 50,800 34,086 67
236118 Residential Remodelers 320,201 207,633 65
Total 3,121,887 2,338,899 75
Sources: U.S Census Bureau 2005b,e,f

Number of Non-Employer Establishments

As mentioned at the beginning of this section, the U.S. Economic Census tracks non-employer
establishments separately from establishments with employees. Data on the number of non-employer
establishments was available from the U.S. Small Business Administration. A non-employer firm “is
defined as one that has no paid employees, has annual business receipts of $1,000 or more ($1 or morein
the construction industries), and is subject to federal income taxes’ (U.S. Small Business Administration
2005). Essentialy, non-employers are self-employed contractors. Because little financial and operational
datais available for non-employers, the vast majority of this profile focuses on establishments with
employees. This subsection discusses the number of non-employersin the affected industry sectors and
the receipts of these establishments. Non-employers are addressed further in Chapter 4 of this Economic
Analysis.

The U.S. Small Business Administration does not currently provide data on the number or revenues of
non-employer establishments in each of the 6-digit level NAICS industries addressed in this profile. Data
on the number of such establishmentsis available for Plumbing and HVAC contractors (NAICS 238220)
and Electrical contractors (NAICS 238210) only; for the remaining industries, datais provided at the
more genera 4-digit NAICS level.

To estimate the number of non-employer establishmentsin each of the 6-digit sectors, EPA assumed that
the distribution of non-employer establishments in each 4-digit NAICS code is the same as the
distribution of establishments with payroll in the same 4-digit group. Similarly, to estimate the revenues
of these establishments, EPA assumed that the distribution of receiptsin each 4-digit NAICS codeisthe
same as the distribution of revenues of payroll establishmentsin the same 4-digit industry. In other
words, EPA assumed that if Residential Remodeler establishments with employees (NAICS 236118)
make up 48 percent of the Residential Construction sector (NAICS 2361) and earn 30 percent of the
revenues in that sector, then 48 percent of non-employersin the Residential Construction sector would be
involved in the Residential Remodeling industry, and would earn 30 percent of the NAICS 2361 non-
employer receipts.
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Table 2-5 presents the estimated number and revenues of non-employer establishments in each of the
eleven sectors affected by the RRP regulations.

Table 2-5: Number and Annual Revenues of Non-Employer Establishmentsin Affected Sectors
Revenues of Non-
Number of Non-Employer [Employer Establishments
NAICS Description Establishments (000)
236118 | Residential Remodelers 194,182 $6,187,917
238170 | Siding contractors 15,939 $485,112
238350 | Finish Carpentry contractors 185,118 $5,254,955
238290 | Other Building Equipment contractors 9,710 $356,461
238390 | Other Building Finishing contractors 19,674 $1,396,611
238340 | Tileand Terrazzo contractors 47,220 $1,684,174
238220 | Plumbing and HVAC contractors 110,183 $5,920,986
238150 | Glass and Glazing contractors 12,723 $720,934
238320 | Painting and Wall Covering contractors 205,462 $4,823,217
238210 | Electrical contractors 102,219 $3,834,347
238310 | Drywall and Insulation contractors 103,398 $8,798,899
Total Non-Employer Establishments 1,005,829 39,463,613
Source: U.S Small Business Administration 2005, U.S. Census Bureau 2005i

Contribution of Residential Renovation Work to Total Value of Construction

Another way to assess the relative importance of renovation work to each of the NAICS industriesisto
compare each sector’ s value of renovation work to that sector’ s total value of construction work. The
Value of Construction is defined as “receipts, billings and sales for construction work... [including] new
construction, additions, alterations or reconstruction, and maintenance and repair construction work.” The
Value of Construction includes the value of the installation and receipts covering the price of the items
installed,” but excludes “the cost of industrial and other special machinery and equipment that are not an
integral part of astructure” (U.S. Census Bureau 2005f). Although the 2002 Economic Census does not
provide data on the number of establishments involved in residential renovation, it does provide the total
value of construction work derived from these activities. These data are only available for each industry
sector as awhole and are not available for establishments that specialize in residential construction.

Table 2-6 presents the total value of construction, as well as the value of construction from residential
renovation activities, for each of the eleven identified industriesin order (highest to lowest) of the
percentage of revenues contributed by residential renovation to total value of construction. Residential
renovation activity includes additions, alterations, reconstruction, maintenance and repair work performed
in single-family buildings (attached or detached) and apartment buildings. When data on the value of
construction work performed in apartment buildings was not available, the value of construction work
performed in Other Buildings was used instead.?

As demonstrated in Table 2-6, residential RRP plays a different role for establishmentsin each
construction sector. Residential Remodelers rely more on residential RRP than the other industries,
deriving about 56 percent of their construction revenues from these activities. Specialty contractors, on

2 This may lead to an overestimate of the percent contribution of residential RRP activity to total value of
construction as Other Buildings include non-residential structures as well as apartment buildings.
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the other hand, derive between 21 and 50 percent of their construction revenues from residential
renovation (U.S. Census Bureau 2005d,f). Note that the percentage of total value of construction derived
from residential RRP is a better indicator of the importance of RRP to that industry sector than the value
of RRP construction. For example, although Plumbing and HV AC contractors have the highest
residential RRP revenues of the eleven sectors, these contribute just over a quarter of the total value of
construction for that industry. The interpretation of datais further complicated by the inclusion of
materials used and installed, which is likely to be greater for sectors such as Plumbing/HV AC than for
sectors such as Painting/Wall Covering.

Table 2-6: Annual Value of Construction Work: Renovation Activities Compared to Totals

Value of Residential

Total Value of Value of RRP as percent of

NAICS Construction | Residential RRP?| Total Value of

Code Industry Work (000) (000) Construction
236118 | Residentia Remodelers $45,031,231 $25,439,187 56
238170 | Siding contractors $4,253,327 $2,145,705° 50
238350 | Finish Carpentry contractors $18,153,924 $9,107,821°¢ 50
238290 | Other Building Equipment contractors $14,503,280 $4,788,697° 33
238390 | Other Building Finishing contractors $4,861,928 $1,467,134° 30
238340 | Tile and Terrazzo contractors $5,858,390 $1,643,848° 28
238220 | Plumbing and HVAC contractors $117,785,785 $31,416,931° 27
238150 | Glass and Glazing contractors $6,284,748 $1,643,915° 26
238320 | Painting and Wall Covering contractors|  $16,852,809 $4,208,354" 25
238210 | Electrical contractors $82,141,261 $19,118,532° 23
238310 | Drywall and Insulation contractors $30,821,528 $6,386,249° 21
Total $346,548,211 $107,366,373 31

a.  Vaue of includes additions, alterations, reconstruction, maintenance and repair.

b. Sum of value of RRP work in single-family homes (attached and detached) and in apartment buildings.

c. Sum of value of RRP work in single-family homes (attached and detached) and in Other Buildings.
Source: U.S Census Bureau 2005d,f
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2.1.3 Financial Profile

In this section, Census data is used to examine key financial indicators for the renovation industry. The
indicators include net value of construction (value of construction less value of construction
subcontracted out to others) and labor costs. Net value of construction work is used instead of the total
value of construction work because it is a measure of the work actually performed by the establishment.
Table 2-7 presents the average per establishment net value of construction work (NVCW) for each
industry sector and for establishments that specialize in residential construction. The table also presents
labor costs as a percent of the net value of construction for each of the affected NAICS codes and for
those establishments in each industry that specialize in residential construction.®

Data on the value of construction and payroll was not available for Residential Remodeler establishments
that specialize in apartment building construction. As such, the NVCW reported in Table 2-7, which
includes single-family buildings only, understates the total value of residential work performed by these
establishments.

3 Residential construction includes both new construction and renovation work. Data on the number or financial characteristics
of establishments that specialize in residential renovation work is not available from the 2002 U.S. Economic Census.
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Table 2-7:

Financial Summary for Industry Sectors Affected by the RRP Rule

Net Value of Payroll as % of
Annual Net Value of|Construction Work| Net Value of
NAICS Construction Work | per Establishment | Construction
code Industry (000) (000) Work

236118 |Residential Remodelers $30,626,002 $370 28
Estab. specializing in residential work $18,054,608 $406% 31°
238150 |Glass and Glazing contractors $6,016,766 $1,137 29
Estab. specializing in residential work $1,702,264 $746 27
238170 |Siding contractors $3,810,070 $574 31
Estab. specializing in residential work $2,954,747 $528 30
238210 [Electrical contractors $77,671,846 $1,241 38
Estab. specializing in residential work $20,553,832 $715 37
238220 |Plumbing and HVAC contractors $105,323,163 $1,204 34
Estab. specializing in residential work $39,115,100 $746 31
238290 |Other Building Equipment contractors $13,680,062 $2,247 36
Estab. specializing in residential work $3,134,176 $1,659 36
238310 |Drywall and Insulation contractors $27,046,301 $1,380 36
Estab. specializing in residential work $14,217,161 $1,071 32
238320 |Painting and Wall Covering contractors $15,316,726 $393 39
Estab. specializing in residential work $6,759,709 $250 36
238340 [Tile and Terrazzo contractors $5,639,641 $630 33
Estab. specializing in residential work $3,916,447 $516 31
238350 |Finish Carpentry contractors $15,640,544 $446 30
Estab. specializing in residential work $12,525,747 $414 30
238390 |Other Building Finishing contractors $4,560,138 $1,223 38
Estab. specializing in residential work $1,992,734 $1,023 34
Total, All Establishmentsin All Industries $305,331,259 $855 32
Total, Estab. Specializing in residential work only $124,926,525 $580 32

a. Includes establishments specializing in single-family building construction only. Note that the revenue
figures presented in this table include both new construction and renovation revenues.
Source: US Census Bureau 2002a,e,f

The datain Table 2-7 indicate that the average net value of construction work of Residential Remodeler
establishments that specialize in residential construction is significantly higher than the industry sector
average. The oppositeistrue for all 10 specialty contractor sectors. The difference is most pronounced
in the electric industry sector, where the NVCW of specialized establishmentsis 42 percent lower than
the industry sector average. The difference is smallest (7 percent) for Finishing Carpentry contractors
(U.S. Census Bureau 2005¢f).

Asdemonstrated in Table 2-7, while labor constitutes about 32 percent of net value of construction for al
the industry sectors and for those establishments that specialize in residential work, the within-industry
differences vary across industry sectors. Glass and Glazing, Plumbing, Drywall/Insulation, Painting/Wall
Covering and Other Building Finishing contractors that specialize in residential construction spend a
dlightly smaller portion of their net value of construction work on payroll expenditures than their industry
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average. For example, labor costs of Drywall and Insulation contractors specializing in residential work
amount to 32 percent of net value of construction, as compared to 36 percent for all establishmentsin that
industry sector. On the other hand, Residential Remodeler establishments that specialize in residential
work spend adightly larger portion of the net value of construction work on labor than that industry’s
average (U.S. Census Bureau 2005a,ef).

The Painting and Wall Covering contractor (NAICS 238320) industry is most dependent on labor, with an
overall labor cost to net value of construction ratio of 39 percent. Glass and Glazing contractors, with an
overal labor cost to net value of construction work ratio of 29 percent, are least |abor dependent of the
eleven sectors (U.S. Census Bureau 20053, e,f).

2.1.4  Establishment Size by Revenue Bracket

The Small Business Administration (SBA) defines a small business in the Residential Remodeler industry
as one that has revenues of $28.5 million ayear or less. The small business definition for the ten affected
specialty contractor industriesis $12 million per year (U.S. Small Business Administration 2004). The
SBA size standards apply to firms rather than establishments; revenue data in the 2002 Economic Census,
however, is only available at the establishment level. By using establishment rather than firm data, this
analysis overestimates the number of small businessesin the affected industries.

The remainder of this section examines the number of establishments, number of employees, net value of
construction work and value of business done® distributed by establishment revenue bracket. These data
were available from the 2002 Economic Census at the NAICS code level only. Establishments were
classified into two revenue categories based on the total value of business done — those with revenues less
than $10 million and those with revenues greater than $10 million. Because the Census groups all
establishments with revenues of $10 million or more into one revenue bracket, it is not possible to
determine what percentage of Residential Remodel er establishments have revenues of $28.5 million or
less. Note, however, that nearly 100 percent of Residential Remodeler establishments have revenues of
less than $10 million per year. The percent of establishments, employees and net value of construction
contributed by establishmentsin each revenue bracket is presented in Table 2-8.

* Total value of business done is defined by the U.S. Census Bureau as “the sum of value of construction work and
other business receipts. Value of business done is the sum of receipts, billings, or sales from establishments of
construction business activities plus receipts from other business activities’ (U.S. Census Bureau 2005f). As such,
total value of business done represents the total revenues of atypical construction establishment.
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Table 2-8: Small and L arge Establishments as Per cent of | ndustry

Percent of Net
Per cent of Percent of Value of Percent of Value

NAICS|Industry Description Establishments| Employees| Construction |of Business Done|
238220 [Plumbing and HVAC contractors

Revenues < $10 million 98 70 63 61

Revenues $10 million or more 2 30 37 39
236118 |Residential remodelers

Revenues < $10 million 100? 95 92 91

Revenues $10 million or more 0 5 8 9
238210 |[Electrical contractors

Revenues < $10 million 98 68 61 60

Revenues $10 million or more 2 32 39 40
238350 |Finish carpentry contractors

Revenues < $10 million 100% 86 84 83

Revenues $10 million or more 0 14 16 17
238310 |Drywall and insulation contractors

Revenues < $10 million 97 64 60 60

Revenues $10 million or more 3 36 40 40
238290 |Other building equipment contractors

Revenues < $10 million 95 60 55 55

Revenues $10 million or more 5 40 45 45
238320 |Painting and wall covering contractors

Revenues < $10 million 1002 92 83 83

Revenues $10 million or more 0 8 12 12
238170 |Siding contractors

Revenues < $10 million 100% 90 83 87

Revenues $10 million or more 0 10 12 13
238340 [Tile and terrazzo contractors

Revenues < $10 million 1002 91 86 86

Revenues $10 million or more 0 9 14 14
238390 |Other building finishing contractors

Revenues < $10 million 98 81 74 74

Revenues $10 million or more 2 19 26 26
238150 |Glass and glazing contractors

Revenues < $10 million 98 82 77 77

Revenues $10 million or more 2 18 23 23

Total
Revenues < $10 million 99 75 68 68
Revenues $10 million or more 1 25 32 32

a. 100 percent = establishments in this revenue category make up over 99.5, but less than 100 percent of

Source:

establishmentsin the industry.
U.S. Census Bureau 2005c,f
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The distribution of the number of establishments for all eleven NAICS codesis greatly skewed toward
smaller establishments. Infive out of eleven industry sectors, over 99.5 percent of establishments have
revenues below $10 million. Establishments with revenues greater than $10 million make up less than
five percent of establishments in any sectors and about 1 percent of the total establishments in the affected
industries (U.S. Census Bureau 2005c¢,f). As such, over 95 percent of establishments in each of the
sectors have revenues below $12 million, which isthe SBA small business definition for ten of the eleven
industry sectors.

Establishments with revenues of less than $10 million account for between 60 and 95 percent of total
employment for each sector, and about 75 percent of employment overall. The distribution of the net
value of construction work and the total value of business done for all six-digit NAICS codesis skewed
toward smaller establishmentsin a manner similar to the distribution of employees. Establishments with
revenues of less than $10 million account for between 55 and 92 percent of the net value of construction
work and between 55 and 91 percent of the total value of business done for each sector. Overall (across
al industry sectors) they contribute about 68 percent of both the net value of construction work and the
total value of business (U.S. Census Bureau 2005c,f).

Labor and Material Costs as a Percentage of Total Value of Business Done

In order to better understand the potential impacts of the RRP rule on the affected industries, and
particularly on small businesses, it isimportant to observe whether establishment costs as a percentage of
the establishments’ total revenues differ for small and large establishments. Figure 2.2 examines |abor
and material costs as a percentage of the total value of business done for the eleven affected sectors. Each
of the sectors was broken down into two size categories by revenue bracket: less than $10 million and $10
million and more. Labor and material costs as a percentage of the total value of business were calculated
for each individual sector. An overall ratio of labor and material costs to the total value of business were
aso calculated for all sectors (the sum of labor (materials) costs for the eleven industries divided by the
sum of the total value of business done for these sectors).

Asdemonstrated in Figure 2.2, based on datafor all eleven affected sectors, the ratio of labor coststo the
total value of business done is approximately 30 percent for both small and large establishments (U.S.
Census Bureau 2005c¢,f). While material costs make up adlightly higher percent of revenues for small
establishments (32 percent vs. 30 percent for large establishments), the ratios are not significantly
different. Assuch, based on Census data for the eleven affected industries, it appears that the costs
structure for small establishments is similar to the cost structure for larger establishments.
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Figure 2.2: Labor and Material Costs as % of Total Value of Business Done
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2.2 The Demand for Renovation Services

The demand for renovation is responsive to changes in the overall economic conditions. The same factors
that stimulate economic growth, such as low unemployment, high consumer confidence and low interest
rates, also stimulate the demand for renovation services. Using U.S. Department of Commerce data,
Figure 2.3 illustrates the rel ationships between the value of new construction, residential improvements
and maintenance spending and real GDP.? Both new construction and real GDP experienced a substantial
increase over the past 10 years. In the 1995 — 2002 period, GDP increased at afaster rate than new
construction. In the 2002 — 2004 period, new construction has greatly outpaced GDP. Expenditures on
residential improvements have also increased during this ten-year period, but at a slower rate than new
construction. Like new construction, improvement expenditures are highly volatile. Spending on
maintenance and repairs has remained fairly constant over this period and is not nearly as volatile as
either new construction or improvements. Thisis expected because much of the maintenance (e.g.,
replacing heating systems or roofs) is not voluntary and the choices usualy involve the amount to be
spent, not whether the spending should be done.

> U.S. Department of Commerce 2004a,b; U.S. Department of Commerce 2005.
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Figure 2.3: New Construction Compared to Improvement and GDP
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2.2.1  Number of Renovation Activities Performed

The American Housing Survey (AHS) collects data on the number of owner-occupied households
performing arenovation activity.® The AHS s abi-annual survey of approximately 55,000 householdsin
the United States conducted by the U.S. Census Bureau for the U.S. Department of Housing and Urban
Development (HUD). The AHS includes data on single-family and multi-family units as well as data on
publicly-owned and privately-owned housing units. The survey is stratified and weighted to represent the
nation’ s housing stock and can be used to determine the state of the housing stock in a given year or to
document changes in the housing stock over time.” The AHS traces the same set of households, adding
observations each year to represent new construction.

Renovation tasks can be classified as “professiona” projects and “do-it-yourself” projects. A project was
classified as a“do-it-yourself” job if the AHS respondent reported that they or someone in their
household completed the work. Professional jobs encompass all other work performed, and classification
of aproject as professional does not necessarily indicate that the contractor was licensed, certified or
trained. The distinction between professional and do-it-yourself work isimportant because the regulatory
requirements apply only to professional contractors.

® The AHS collects renovation data only from owner-occupied units; the number of eventsin rented units was
calculated from another data source.
" As described in more detail in Chapter 4, the weights used throughout this analysis were devel oped by the Harvard
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Renovation activities are not done with the intent to remove lead from the housing unit, although lead-
based paint may be disturbed. Abatement activities, on the other hand, are performed with the sole intent
to remove the lead-based paint from the housing unit. The AHS does not provide the data necessary to
determine the intent of an activity. Hence, it ishot possible to differentiate between the demand for
renovation services or abatement activities.

Since the AHS is a bi-annual survey, the weights have been adjusted to calculate annual counts. As
shown in Table 2-9, over 13.5 million pre-1980 owner-occupied housing units performed at least one
renovation event in 2003.2 Of these, over 70 percent had at |east one professionally conducted RRP event
and over 52 percent undertook at least one do-it-yourself RRP event. Note that a household’ s renovation
activities can include a combination of both professionally done and do-it-yourself events. Thus the sum
of households in these two categories exceeds the total number of households performing any renovation
project. “In-scope’ activities refers to households that had professionals undertake one or more
renovation events that are likely to disturb more than two-square-feet of paint and thus might be subject to
these regulations.® Approximately 5.9 million households undertook in-scope renovation projects in 2003.
They comprise about 43 percent of all households undertaking RRP that year. In other words, about 12
percent of all households in owner-occupied target housing undertook at least one RRP event in 2003 that
would fall under this regulation.

University’s Joint Center for Housing.

8 The housing unit age groupings in the AHS require that homes built in the 1975 to 1979 period be treated as a
group. Thusthe number of target housing units (defined as pre-1978 units except housing for the elderly or persons
with disabilities where no children under age 6 reside or are expected to reside, or any 0-bedroom dwelling)
undertaking RRP is slightly overestimated.

® This estimate does not adjust for the likelihood of lead in the paint. Unless an inspection or risk assessment has
been conducted and no lead found (or an abatement performed) the regulatory requirements would apply.
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Table2- 9: Owner-Occupied Households Performing Renovationsin 2003 (Pre-1980 Housing Only)

Type of Renovation Number of Per cent of All Total Annqal Median RRP Spending®
Activity Households Housing Units R.RP Spending (per-household, 2005%)
(thousands) # (billions, 2005%) '
All Activities 14,000 28% $38 $2,100
Professional Activities 10,000 20% $63 $2,140
Do-It-Yourself Activities 7,000 15% $25 $790
In-Scope-Activiti es® 6,000 12% $53 $2,500

a.  Rounded to the nearest million households.

b. Median spending per-household reporting some positive amount. Rounded to nearest $10.

¢. In-scope activities are renovation projects that may disturb over 2 sg. ft. of paint. Out-of-scope

activities are projects that are not likely to disturb more than 2 sg. ft. of paint.

d. Total and Median household RRP spending includes out-of scope RRP spending.
Note: It is assumed that all RRP reported by a household occurred in the same year. That is, the number of
households estimated to have RRP performed annually is half the number of households that reported RRP in
the bi-annual 2003 AHS.

Source: EPA Calculations Using the American Housing Survey (2003) and revised weights provided by the
Joint Center for Housing Sudies

The AHS also provides data on the amount that households typically spend for renovation. Because some
households spend very large amounts on renovation, the median expenditure is a better indicator of

typical behavior than is average expenditures. Asshown in Table 2-10, in 2003 the median amount spent
by households that undertook renovation was $2,100. The median amount spent on professional
renovation work (at $2,140) was only slightly higher, while the median amount spent on do-it-yourself
renovation was substantially less (at $790). The do-it-yourself expenditure does not include the value of
the respondents’ labor, just materials and other direct costs.

2.2.2 Determinants of Demand

Renovation spending tends to be volatile and is affected by a complex set of factors including, but not
limited to, the income and age of the homeowner, the length of time that the homeowner has resided on
the property and the location of the home. Although it is often hard to predict future spending on
renovation in any particular year, impacts of these and other factors on the renovation and remodeling
market have been studied extensively by Harvard University’s Joint Center for Housing Studies. The
work of the Joint Center serves as the basis for this discussion. *°

Asdiscussed earlier in this chapter, there are two main types of renovation projects — discretionary
renovations and maintenance/repair projects. Unlike discretionary renovations, maintenance and repair
projects are usually performed out of necessity and, as demonstrated in Figure 2.2, are less volatile than
discretionary renovation and improvement projects. Note that a significant portion of the projects
affected by the RRP Rule are likely to be repair/maintenance projects, rather than home improvement
activities and thus may be less affected by the factors discussed in this section.

Income of the Homeowner

Traditionally, higher income households have spent more on improvement projects than other income
groups, but recently the high-end market has grown expansively. Households with annual incomes over

10 See reference list at the end of this chapter for the Joint Center studies used.
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$120,000 have more than doubled their improvement spending from 1995-2001. In particular, spending
on projects that cost over $35,000 has increased substantialy in the past decade. The projectsin this
high-end market are more likely to be discretionary projects (e.g., room additions) as opposed to required
system replacement (e.g., heating and roofing). It isimportant to note that despite the rapid growth in the
high-end market, the vast majority of renovation projects are still comparably low-budget, with the
median spending per household equal to about $2,100 per year.

Contrary to some impressions, improvement work in the high-end market is not done entirely by
professionals. High-income households have greatly increased their share of do-it-yourself spending.
From 1995-2001; owners with annual incomes over $120,000 were responsible for 54 percent of the
growth in do-it-yourself expenditures. Once again, note that despite the fact that these households are
spending alot on do-it-yourself projects, the spending does not necessarily mean that the high-income
households are taking on the greatest number of do-it-yourself projects. According to Harvard
University’s Joint Center for Housing (JCFH), most do-it-yourself projects cost less than $2,500 and are
done by those with $40-80,000 annual incomes. While do-it-yourself projects have long played an
important role in renovation, their share of RRP expenditures has decreased over time. The do-it-yourself
share declined for all but 2 of the 15 years before 1999.

Age of the Homeowner

In addition to income, certain age ranges undertake more home improvement work. Households with
heads between the ages of 35 and 44 take on many more home improvement projects than other age
ranges. This age range includes families who are more likely to have children living at home and are
more likely to be active in the housing market. On the other hand, the oldest segments of the population
spend significantly less on improvements, especially discretionary improvements. Between 1994 and
2001, 35-44 year olds spent an annual average of $2,270 compared to $1,050 for those 65 and older.

When considering older homeownersiit isimportant to remember that the baby boomer generation is
reaching retirement age. This hasimportant implications for the home improvement industry. Asthe
population ages, and especially among those over 65, there is a noticeable decline in improvement
spending. Those over 65 do, however, spend alarger share (over 80 percent) of their improvement
budget on professional contractors as opposed to do-it-yourself projects. Thismay cause afuture shiftin
the type of service demanded by homeowners.

Amount of Time Owner Has Resided in the Home

The amount of time that afamily has resided in a home is another strong determinant of demand for home
improvement. Households spend the most immediately after they move into a home, usually in the first
two years. In all income brackets, trade-up buyers (those who sold a previous home and bought a new
one) spent substantially more than first time buyers. First time buyersin turn spent substantially more
than families that stayed in their homes without moving. Regardless of whether a home isthe owner’s
first or not, improvement spending tends to taper off steadily as the time spent in ahome increases. The
improvement spending cycle for rental propertiesis dightly different. Rental properties are frequently
improved during the turnover period after previous renters move out.
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Changes in Family Composition

When a change occursin family composition, such as the birth of a child, households are significantly
more likely to do home improvement work. Although the demographics of households that have children
already match those that are doing the majority of home improvement projects, the addition of afamily
member, with al other factors held constant, is a significant determinant of demand for home
improvement. Households often want to optimize the space within their home and changes frequently
include the renovation or the addition of bedrooms and bathrooms. Households adding a family member
are also more likely to take on do-it-yourself projects rather than hiring a professional, typically because
they are younger and have lower incomes than other households.

Location of Home

Geographically, the demand for home improvement has been strong in urban areas. For example, amost
half of al home improvement spending occursin the 35 largest metropolitan areas. Recently, as
metropolitan housing prices have increased quickly, home improvement has become an attractive
alternative to buying a new home. On the other hand, improvement spending is also shifting to high
growth suburban areas in the South and West. A sizeable share of the housing stock in these areasis
nearing the 25-30 year old range when improvement spending is common.

Minority Spending

Another factor in the changes in demand for home improvement is the recent growth in minority
spending. From 1995-2001, minorities accounted for around 60 percent of the total increasein
households. The largest growth was in the Hispanic community, in which home improvement spending
increased almost 80 percent in inflation-adjusted terms over the same 1995-2001 period. Thiswas more
than 3 times the growth of spending for white households. In the future, minority spending is expected to
continue as one of the largest areas of home improvement growth.

Interest Rates and Other Financial Factors

Recent low interest rates and escalating housing prices have sparked alarge increase in home equity
borrowing. The current pace of new construction is slow when compared to the demand for new housing
and sellers have benefited from resulting price escalation. Thus the housing market has become one of
the main supporters of consumer spending and the overall economy. The relative rate of construction and
the increase in borrowing have provided a strong boost to the demand for home improvement.

The costs and ease of investment in home improvement are sometimes preferred over restructuring of
debt. Inarecent analysis, the Federal Reserve of New Y ork found that households buffer fluctuationsin
year-to-year income with spending on home improvements (Fed of NY 2003). Discretionary projects like
additions and remodeling are used more frequently than system replacements to buffer against income
fluctuations. Thus fluctuations in economic growth, aswell as the long-term trend, influence the
decisions of homeowners to spend on discretionary improvements.

2.3 Market Organization

The previous sections focused on the supply and demand for renovation services. This section discusses
the overall market structure of the renovation industry.

Firms and consumers interact in markets for goods and services. The results of these interactions differ
depending on the competitive characteristics of the market. Competitive markets are characterized as
markets with alarge number of buyers (e.g., consumers) and sellers (e.g., firms) and relatively
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homogenous goods. In competitive markets, neither firms nor consumers can influence the price of the
good by altering their supply or demand decisions. Oligopolistic, monopolistic and monopsonistic
markets are markets where either firms or consumers have market power and exhibit strategic behavior
designed to change the price of the good sold. The competitive nature of an industry can be estimated by
examining the following market characteristics:

. Number of establishments;

. Specialization of establishments;
. Number of consumers;

. Barriersto entry;

. Availability of substitutes; and

. Homogeneity of the good/service.

The datain Section 2.1 indicate that there is alarge number of firmsin the renovation industry. Using
data for the eleven NAICS codes, there are approximately 357,154 establishments with employeesin
construction sectors affected by the RRP rule. Of these establishments, approximately 68 percent have
annual revenues under $500,000, and only 1.4 percent have revenues of $10 million or more. In addition,
there are about 1.1 million self-employed contractors in these industries, all of which are, in al
likelihood, considered small by SBA standards. Given the large number of small establishments, it is
unlikely that any one firm exhibits substantial market share in the overall market for residential
renovation services. It is possiblein some geographic areas for a small number of firmsor asingle firm
to establish a market niche, but overall the market for renovation services appears to be quite competitive
on the supply side.

Competition within the renovation industry is enhanced by the relatively low barriersto entry in this
industry. Much of the work covered by this rule does not require particularly unusual or high levels of
skills. Renovation work has traditionally attracted recent immigrants because lack of English is not
important (Farzad 2005). While any training required as part of this rule will increase the skill level, the
cost of thetraining is expected to be relatively low.

There are also alarge number of consumersin theindustry. As such, no single consumer of renovation
servicesis expected to exhibit influence over the price of these services.

There are three sources of substitutes for renovation services. First, consumers can substitute from one
contractor to ancther. Second, consumers can substitute away from professional renovation and into do-
it-yourself work. Third, consumers can reduce the extent of the project or forgo renovation all together.
This may occur if they decide to purchase new housing rather than renovate old housing, or if they choose
to defer maintenance or renovation on their home. Together these sources of substitutes usually result in
consumers being price sensitive (i.e. arelatively elastic demand with respect to prices).

Offsetting this are other characteristics of the RRP market. First, some differentiation in RRP services
does exist. Contractors can provide services at a higher price if they can convince consumers that their
services are better or distinctly different from their competitors. Thisis an important factor in
anticipating the impact of the RRP requirements on contractors. The costs of safely renovating or
repairing a home are expected to be higher than traditional methods. If the consumer isindifferent
between safe- or unsafe-lead work practices, then those companies that choose not to safely renovate and
repair homes may have a competitive advantage in the market due to lower costs. However, if the
consumer recognizes that higher quality renovation jobs are those jobs compl eted with |ead-safe work
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practices, then firms may be able to comply with the regulation and charge a higher price. Under such a
scenario, the consumer’s marginal benefit for an additional unit of safe renovation may be higher than for
an additional unit of unsafe renovation. The consumer who has a preference for |ead-safe work practices
would choose to do lead-safe renovation as long as the incremental cost of the lead-safe renovation isless
than the incremental benefit of such arenovation. Because the |ead-safe practices, training and
certification will be required of all firms, it will be easier for firmsto increase their pricesthan it is under
the current voluntary situation. In addition, the market for RRP servicesis fragmented and there are
substantial costsinvolved in getting prices. Getting bids from various contractors takes time and
consumers need to compare prices across services that differ along many dimensions. These difficulties
make it easier for firmsto increase their pricesto cover the costs for the new requirements.

The combination of alarge number of firms, alarge number of consumers, low barriers to entry, and
available substitutes indicates that the renovation industry is likely to have arelatively high price
elasticity of supply. The price elasticity of demand, however, maybe small in absolute value.

2.4 Property Owners & Managers

Property owners and managers also will be affected by the RRP ruleif they choose to perform their own
RRP projects rather than hire an outside contractor or if their renovation and maintenance costsrise as a
result of the regulations.

Property owners and managers may have in-house crews that perform RRP activities. If thisisthe case,
then the property owners and managers will directly bear the costs of training and certifying their workers
aswell asthe cost of safe work practices. Furthermore, because all firms that perform regulated RRP
projects will experience an increase in costs due to training of supervisors and workers and the use of safe
work practices, it is assumed that costs to property owners and managers who hire outside contractors will
increase.

24.1 Industry Definitions and Characteristics

Establishmentsinvolved in the leasing of apartments and other residential units are classified under
NAICS 531110 - Lessors of Residential Buildings and Dwellings. Thisindustry, in turn, is divided into
two sub-sectors, NAICS 5311101—L essors of Apartment Buildings and NAICS 5311109—L essors of
Dweéllings Other than Apartment Buildings. According to the 2002 U.S. Economic Census data, together
these industries include atotal of 61,787 establishments that employ 292,405 people (U.S. Census Bureau
2004b).

Establishments involved in the management of residential properties are classified under NAICS
531311—Residential Property Managers. 1n 2002, this industry included 26,233 establishments that
employed 289,870 people (U.S. Census Bureau 2004b). Table 2-10 presents summary statistics for the
businessesin NAICS 531311 aswell as NAICS 531110 and its sub-sectors.

8402(c) Economic Analysis Chapter 2 23



Table 2-10: Summary Statisticsfor NAICS 531110, NAICS 5311101 and NAICS 5311109

I : Annual Revenues | Annual Payroll .
NAICS Code and Description | Establishments (000) (000) Paid Employees
O3LLI0L - Lessorsof Apartment| ;) 5 $51,708,553 $5,831,308 257,624
Buildings
5311109 - Lessors of Dwellings 10,285 $5,263,795 $748,821 34,781
other than Apartment Buildings
531311 - Residential property
managers 26,223 $19,988,344 $8,193,831 289,870
Total 88,010 $76,960,692 $14,774,050 582,275

Source: U.S. Census Bureau 2004b

24.2  Establishment Size and I ndustry Environment

The U.S. Small Business Administration indicates that to qualify for small business status, afirmin
NAICS 531110 must have annual revenues of less than $6 million, while establishmentsin NAICS
531311 must have revenues of less than $1.5 million (U.S. Small Business Administration, 2004).
Although data on the number of firms by revenue bracket is not yet available from the 2002 U.S.
Economic Census, average revenues of establishments in these NAICS codes are significantly below the
small business designation threshold (Table 2-11).

Table2-11: Summary Statisticsfor NAICS 531110, NAICS 5311101 and NAICS 5311109 (Per

Establishment)
I Average Annual Average Annual Paid Employees per
NAICS Codeand Description Revenues ($) Payroll (%) Establishment

©311101 - L essors of Apartment $1,004,011 $113,227 5.0
Buildings

5311109 - L essors of dv.vel-l ings $511.793 $72.807 34

other than apartment buildings

531311 - Residential property

managers $762,245 $312,467 111

Source: U.S. Census Bureau 2004b

In 1997, 98.7 percent of the then 51,572 establishmentsin the Lessors of Residential Buildings and
Dwellings sector had annual revenues below $5 million and about 85 percent of the 19,000
establishments in NAICS 531311 had revenues less than $1 million (U.S. Census Bureau 2000a)™.
Because 2002 data on the number of establishments by revenue bracket is not yet available, 1997 data
was used to estimate the percent of establishmentsin each industry that qualify for small business status.
Table 2-12 presents the percent of NAICS 531311 and NAICS 531110 establishments that have revenues
below $1 million and $5 million, respectively. The table also presents the percent of industry revenues
and employment that can be attributed to these establishments.

™ Includes establishments open year-round only.
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Table2-12: Small and L arge Establishments as Per cent of I ndustry

Per cent of Per cent of Industry|Per cent of Industry
NAICS Establishmentsby| Revenuesby Employees by
Code | Description Revenue Bracket | Revenue Bracket | Revenue Bracket

531311 | Residential Property Managers

Establishments with Revenues < $1 million 85 35 40

Establishments with Revenues of $1 million+ 15 65 60
531110 | Lessorsof Residential Buildings and Dwellings

Establishments with Revenues < $5 million 99 82 86

Establishments with Revenues of $5 million+ 1 18 14

Source: U.S. Economic Census 2000a

Based on 1997 data over 85 percent of NAICS 531311 establishments, and about 99 percent of NAICS
53110 establishments have revenues below the small business threshold defined by SBA. Inthe
Residential Property Manager industry, these establishments contribute only 35 percent of the revenues,
and employ only 40 percent of the workforce. The revenue and employment distribution is less skewed
in the Lessor of Residential Buildings and Dwellings sector. Small establishmentsin thisindustry
contribute about 82 percent of the revenues and employ 86 percent of the workforce (U.S. Census Bureau
2000a).

24.3  Industry Outlook

The market for |ead-safe renovation activities will depend in part on the state of the rental housing
market—an increase in rents would provide resources to construct new housing and/or renovate existing
housing. According to Harvard University’s Joint Center for Housing Studies (JCHS), “rentsfell in 9 of
the 27 metropolitan areas tracked by the federal government [in 2003]. Nationally, real contract and gross
rents barely increased last year.” The JCHS indicates that both the weak labor market and increased

home ownership contributed to the softening of the rental market (JCHS 2004).

At the same time as rents fell, the nation-wide rental vacancy rate increased from 8.9 percent in 2002 to
9.8 percent in 2003. The vacancy rate was dlightly above 10 percent during the first three quarters of
2004 (U.S. Census Bureau 2004€). None-the-less, the JCHS predicts a strengthening of the rental market
over the next ten years due to the influx of immigrants and the aging of the “echo baby-boom generation.”
The strengthening of the market may also come from overall economic growth and a stemming of home
ownership growth due to rising interest rates and/or house prices (JCHS 2004).

2.5 Training Providers

Impacts of the RRP regulations will be felt beyond the construction industry. Certified renovators will
need accredited training. Both initial and refresher training courses will be required for certified
renovators.

251 Definitions and I ndustry Characteristics

Itislikely that lead-based paint training courses will be provided by establishments categorized as
NAICS: Other Technical and Trade Schools. Census defines NAICS 611519 as “ establishments
primarily engaged in offering job or career vocational or technical courses (except cosmetology and
barber training, aviation and flight training, and apprenticeship training). The curriculums offered by
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these schools are highly structured and specialized and lead to job-specific certification” and these
establishments are believed to currently provide training for lead abatement professionals (U.S. Census
Bureau 20043).

According to the 2002 Economic Census, there are atotal of 3,323 establishmentsin the U.S. classified as
Other Technical and Trade Schools (see Table 2-13). On average, each establishment employs 15.3
people. A striking characteristic isthat about 19 percent of these establishments are exempt from the
Federal Income Tax (FIT). Exempt establishments include non-profit organizations and educational
institutions such as colleges or universities (U.S. Census 2004a).

Table 2-13: Number of Establishmentsin NAICS 611519

Number of | Total Number of [ Average Number of
Industry Establishments Employees Employees
NAICS 611519 — Other Technical and Trade Schoolg 3,323 50,709 15.3

Source: U.S. Census Bureau 2004a

Table 2-14 summarizes available financial information for establishments categorized under NAICS
611519. Theseinclude total revenues for the sector, average annual revenues per establishment, annual
payroll for the sector, and payroll as percent of revenue. As Table 2-14 indicates, for Other Technical and
Trade schools, annual payroll is equal to about 35 percent of establishment revenues.

Table 2-14: Summary Statisticsfor NAICS 611519 (By Tax Status)
Annual Sector| Average Revenue | Average Payroll [Labor Cost as

Industry Eslt\lali)rlTi]gwerrnZ:ns Revenue |per Establishment [per Establishment| percent of
(000) (000) (000) Revenue

NAICS 611519 — Other 3,323 $ 4,118,995 $1,240 $429 35

Technical and Trade

Schools

Source: U.S Census Bureau 2004a

According to the U.S. Small Business Administration, in order to qualify as asmall business, afirm
categorized under NAICS 611519 must have annual revenues of $6 million or less (U.S. Small Business
Administration 2004).*? At the time of this report, the 2002 Economic Census did not provide data on the
number of firms by revenue bracket. 1n 1997, however, 97 percent of the then 2,459 establishments
classified as Other Technical and Trade Schools had revenues under $5 million (U.S. Census Bureau
2000b). Thisfigureindicates that alarge percentage of firms had revenues under the $6 million threshold
and thus qualified for small business status. Per-establishment average revenues for 2002 indicate that a
large percentage of firms have revenues of less than $6 million per year and would thus qualify for small
business status.

2.5.2 Number and Type of Training Establishments

As mentioned in Section 2.5.1, there are over 3,000 establishments in the Other Technica and Trade
school industry. Itislikely that only asmall portion of these establishments are involved in lead
abatement training. To help characterize the lead training segment of the training provider industry, a
random sample of firmsthat offer one or more of the courses required for EPA lead abatement

12 Effective January 28", 2004.
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certification were identified. Sinceitislikely that these firmswill also provide certified renovator
training required by the RRP rule, the findings are briefly discussed in this section. The goa was both to
collect tuition data for currently offered lead abatement training courses (used to estimate tuition rates for
certified renovator training; see Chapter 4) and to learn what types of institutions (private establishments,
non-profits, unions, etc.) offer these classes.

The sample consisted of 83 establishments selected from the Lead Listing™ directory of 194 training
providers.* Datawere collected from company web sites (when available) and/or over the phone.
Information was obtained from 68 training providers; atotal of 15 providers could not be reached. Seven
of the 68 contacted providers no longer offered lead abatement training.

There were five types of training providers in the sample: private for-profit establishments, non-profit
establishments, educational institutions, trade unions and public/government training institutions. Trade
unions provide tuition-free training to their members. Public/government providers train state employees
and workers who qualify for financial assistance through government programs. They do not offer
training to the general public.

Table 2-15 summarizes the number of private establishments, educational institutions, non-profits, unions
and public/government providers that appeared in the sample. The table also presents the estimated
national number of providers that fall into each of these categories. More than athird of lead hazard
reduction training providers are private, for-profit establishments. The next largest group of providers are
labor unions, followed by educational institutions (colleges and universities). None of the unions,
however, are certified to offer the Project Designer course. About 13 percent of certified providers either
do not offer training at thistime, or have permanently stopped offering lead courses.

More than half of the privately owned, for-profit establishments in the sample (19 out of 35) offer
environmental consulting services in addition to training. Thirteen of the 35 privately-owned providers
specializein training and do not offer other services. All of these 13 firms offer both lead and asbestos
training courses, aswell as, in most cases, OSHA safety, HAZ-MAT and/or mold classes. Although there
was not enough information to determine the services provided by the remaining three companies, these
findings indicate that lead-based paint training providers generally participate in several lines of business.

3 The Lead Listing (www.leadlisting.org) website was run for the U.S. Department of Housing and Urban
Development’ s Office of Healthy Homes and Lead Hazard Control that contained a directory of lead service
providers. Itisno longer in operation (as of late 2004).

4 The sample included all the establishments on the list that are certified to offer a Project Designer course (42
total), aswell as arandom sampl e of 41 establishments that are not certified to offer this class. The datawere
weighted by the inversed probability of selection into the sample (P=1 for providers that offer a Project Designer
course and P=.270 for providers that do not offer this class). It was assumed that there was no non-response hias.
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Table 2-15: Estimated Number of Training Providers

Type of Provider Number in National Estimates®
Sample Total Per cent

Private Providers 35 74 38
Educational Institutions 11 27 14
Non-Profit 4 19 10
Union 9 42 22
Pub/Gov Providers 2 6 3
No Longer Offer Training 7 26 13
Total Companies 68 194

of selection into the sample.

Source: EPA Calculations, see Section 4.4 of Chapter 4

a.  Adjusted for non-response assuming no non-response bias and weighted based on the probability
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3. Problem Definition and Regulatory Options

This chapter begins by characterizing the lead contamination problem to be addressed under the RRP
regulations. The various sources of exposure, along with related adverse health effects, are presented in
Section 3.1. This is followed by a discussion of how the market failures of incomplete information and
external costs have resulted in inefficient levels of lead containment and control in renovation activities.
Section 3.2 summarizes existing federal, state and local regulations and argues that additional federal
regulation is a reasonable solution for these market failures. Alternative regulatory options are presented
in Section 3.3.

3.1 Lead Contamination Problem

Despite recent reductions in air, water, and food contamination, important sources of lead exposure
remain, due largely to the widespread presence of lead-based paint in home environments. Exposure to
lead results in increased blood lead levels associated with various adverse health effects, including
reductions in 1Q and other negative cognitive effects, particularly in children. In addition, exposure to
lead can result in a variety of adverse health effects in adults.

3.1.1  Exposure Sources

As described in Appendix 5A, lead may cause adverse health effects in any individual, exposed at any
stage of life (in utero through adulthood) (U.S. EPA 2005c). However, young children are particularly
susceptible to lead hazards because their central nervous systems are rapidly developing, and because
their behavior is likely to result in greater exposure than older groups experience. The benefit analysis
presented in Chapter 5 includes benefits of protecting both adult and child occupants of renovated
housing units from the resulting lead hazards.

Currently the most significant high-dose source of lead exposure in children under school age is lead-
based paint. Through the 1940's, paint manufacturers used lead as a primary ingredient in many oil-based
interior and exterior house paints. During the 1950's and 1960's, the usage gradually decreased as new
paints were developed, and in 1978 the Consumer Product Safety Commission (CPSC) ruled that paint
used for residences, toys, furniture, and public areas must not contain more than 0.06% lead by weight.
Nevertheless, about 50 percent of housing units built before 1980 still contain lead-based paint (U.S.
HUD 2000). Children’s exposure to lead from lead-based paint is likely to be high when the paint is in a
deteriorated state or is found on accessible, chewable, impact, or friction surfaces, making the lead paint
available to children who ingest paint chips. This “pica” behavior appears to be rare, but is the likely
cause of a many of the highest blood lead levels observed in children. Renovation activities can create
lead-based paint hazards for children by making paint chips more accessible for ingestion. These hazards
can occur both within and outside the housing unit being renovated.

In addition to being a source of direct exposure, lead-based paint can be the source of lead contamination
in soil and dust. Children are exposed to lead from soil or dust in their homes as a result of typical hand-
to-mouth activities. Lead-contaminated dust and soil are thought to be the major pathway through which
most young children are exposed to lead from lead-based paint hazards. Renovation activities increase
the level of lead dust in the housing unit and potentially in the soil, thereby increasing the risk of lead
ingestion in young children.
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Occupational exposure is the primary exposure pathway to lead for adults. Several occupations put adults
in direct contact with lead including: plumbing, lead mining, auto repair, glass manufacturing,
shipbuilding, printing, lead smelting and refining, battery manufacturing, and bridge reconstruction work.
Other common exposure pathways for teenagers and adults include gardening, housework, drinking water
and certain hobbies such as creating objects from stained-glass and making pottery.

Individuals (children, teenagers and adults) are also exposed to a variety of other lead sources, some of
which are localized in nature. Airborne lead is present in emissions from lead smelters, battery
manufacturing plants, and solid waste incinerators. The phase-out of leaded gasoline has substantially
reduced airborne lead. Drinking water may become contaminated with lead after it leaves the treatment
plant. Although lead levels in drinking water generally do not have a statistically significant effect on
blood-lead concentrations as a result of the 1986 Safe Drinking Water Act, water is still considered an
important localized exposure source where lead solder and/or brass plumbing fixtures are present because
of the high absorption rate of lead in water. Lead exposure through food ingestion has declined greatly in
importance due to the phase-out of lead-soldered food cans and public education. With these
improvements in exposure from air, water, and food, lead-based paint remains as the largest wide-spread
source of lead exposure.

3.1.2  Health Effects of Lead Exposure

Most studies of the health effects of lead use body-lead burden as a biomarker for lead exposure.
Although blood lead level reflects a mixture of recent and past exposure, it has the advantage of being
easily and inexpensively measured. Other measures of body-lead burden include lead in bones, teeth, and
hair. Each of these options, however, has disadvantages as measures of lead in the body, including poor
sensitivity and external surface contamination problems.

Increased blood lead levels are associated with an assortment of deleterious health effects. See Appendix
5A for a discussion of the adverse health effects resulting from lead exposure.

EPA exposure data (EPA 1997) indicate that renovation activities potentially increase both short-term and
long-term lead exposure levels. Lead concentrations are greatest in the area where the renovation work is
performed, but lead does settle into other areas of the housing unit and potentially the surrounding
housing units, causing longer-term exposure. The study found that, with the exception of carpet removal
and drilling into plaster, all renovation activities examined deposited significant amounts of lead onto the
floors in the area where the work was being performed, ranging from 480 micrograms per square foot for
sawing to 15,500 micrograms per square foot for paint removal. This lead may be ingested or inhaled by
occupants if proper containment and clean-up practices are not used. The study found that sweeping and
shop-vacuum clean-up, considered to be standard practice in the industry, reduced the total amount of
lead available to occupants. However, as the distance from the activity increased, the cleanup left more of
the lead behind so that lead hazards remained following cleanup. These findings demonstrate that these
practices do not adequately reduce risks from lead dust generated by renovation activities. Lead dust
settled in carpeted areas or in soil is the most difficult to remove with simple broom and vacuum clean-up
and thereby creates the longest lasting exposure pathway for household occupants.
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3.2 Justification for Federal Regulations of Lead Exposure during Renovation

Executive Order 12866 calls for three findings to justify the need for a federal regulation. First, there
should be a description of the market failure that can be corrected or other social purpose that can be met
through regulation. Second, there should be n explanation of why the regulation should be carried out at
the federal level. Finally, there should be a discussion of why current regulatory initiatives are not
sufficient to correct the market failure.

3.2.1 Market Failure

From an economic perspective, a necessary condition for regulations is the existence of an inefficiency in
the allocation of resources. This inefficiency is commonly labeled a market failure since the market is the
mechanism assumed to make efficient resource allocations possible. A market failure can come from one
or more of several sources. These include poorly defined property rights (such as negative externalities,

common property resources, and public goods); imperfect markets for trading property rights (because of
a lack of perfect information or of contingent markets; monopoly power; distortionary taxes and subsidies
and other inappropriate government regulations); and the divergence of private and social discount rates.

The occurrence of any of these conditions justifies further inquiry into the need for government regulation
to reduce inefficiencies in the allocation of society’s resources. This section considers whether any of
these conditions are linked to excess exposures from lead contamination resulting from renovation in
target housing. If so, understanding the nature of the inefficiencies involved facilitates the design of more
effective regulations. The specific regulatory approach considered here involves the promulgation of
certification, training and accreditation requirements for firms that perform renovations that disturb lead-
based paint in certain types of housing, as well as the establishment of containment, clean-up and cleaning
verification practices to be used during regulated renovation projects.

Economic efficiency suggests that “lead-safe” renovation will occur as long as the property owners’
willingness-to-pay for reduced lead risks exceeds the cost of reducing these risks. If the property owners
are aware of the risks and are aware of the availability and costs of reducing these risks, then arguably
they will be able to accurately trade off risk and cost without the aid of government regulation. However,
there are two arguments for why individual households may not trade off risk and cost efficiently.

Incomplete/Incorrect Information

The strongest case for the existence of a market failure can be built on the lack of reliable information.
Correct information is an important prerequisite to the demand for containment and clean-up practices
that reduce lead exposure during renovation projects. In deciding whether lead-safe work practices or
well-trained contractors are worth the extra cost, the property owner has to know whether there is lead in
the work area, what risks are implied by having renovation done in areas with lead-based paint, the
significance of these risks, what can be accomplished in reducing those risks through specific
containment and clean-up practices, and how much these practices cost.

Misinformation can lead to inefficient outcomes. Without knowing there is a lead problem, or how
renovation might create lead hazards, the owner will have too low a demand for proper work practices
and may be unwilling to pay additional costs for contractors who voluntarily abide by these containment
and clean-up standards. Furthermore, a great deal of uncertainty can exist if the consumer is unsure about
the quality of lead-safe renovation services being purchased and their likely benefits. If consumers do not
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have any guarantee that the contractor is qualified to identify and control lead-based paint hazards, his/her
demand for these services is likely to be lower than in the presence of such a guarantee. On the supply
side, contractors may be unaware of the risks they are creating and/or the methods they can use to reduce
risks of lead exposure.

External Costs and Public-Good Characteristics of Lead-Safe Renovation

Another major cause of market failure stems from the external cost of poorly performed renovation
projects in housing units with lead-based paint. An efficient outcome is achieved when the marginal
willingness-to-pay for a service is equivalent to the marginal cost of providing that service. Because the
use of lead-safe work practices is likely to benefit not only the consumer of the renovation (the head of a
household, for example) but his/her children, neighbors and/or tenants, lead-safe renovation services are,
in part, a public good. As such, even with perfect information, the maximum amount that the individual
consumer of the renovation would be willing to pay for lead-safe work is likely to be lower than the total
amount that that particular consumer plus the other beneficiaries (including children, neighbors, etc.)
would be willing-to-pay for the service. Children, for example, cannot testify to their willingness-to-pay
for risk reduction and thus rely on their parents’ or the property owners’ willingness-to-pay. Similarly,
neighboring housing units may also experience an increased exposure to lead and may be willing-to-pay
to reduce or eliminate this exposure but may not be consulted by the property owner making the decision.

A typical external cost market failure example is that of a landlord’s decision to hire contractors to
perform renovation in his/her rental units. Contractors that provide lead-safe renovation services are
likely to charge more for their work than establishments that do not use lead-safe practices. Lead-safe
work practices may also increase the duration of the project because contractors need to take additional
steps to prevent the spread of lead dust. Since a landlord pays for the renovation, but not necessarily for
the consequences of a tenant’s lead exposure, he is faced with powerful short-term incentives (lower cost
and a faster turn-around) to hire a contractor that does not use lead-safe work practices. Because the
tenant, and not the landlord (the decision maker in this situation) pays for the consequences lead
exposure, this scenario is likely to result in a socially inefficient outcome of too little lead-safe renovation
services provided.

A similar external cost problem also leads to inefficiencies on the supply side of this market. Renovators
that use lead-safe work practices incur higher costs than other contractors and contractors are faced with
the incentives to keep their costs as low as possible. Similar to landlords, contractors may not incur the
costs of consumer lead exposure resulting from unsafe renovation work. Because the legal/liability system
is not perfect, the landlord’s and contractor’s financial responsibilities in terms of costs related to
tenant/customer lead exposure are not clear and consistently enforced. This, in turn, may result in an
inefficient outcome of either too much or too little lead-safe renovation services, depending on the risk-
averseness of the landlord or contractor and his/her understanding of the risks and responsibilities
involved. Given the other factors confronting landlords and contractors, there is likely to be too little
lead-safe services.

Impacts of the Regulation on Demand for Lead-Safe Renovation Services

The general market failure relationships discussed above are illustrated in Exhibit 3-1 as three markets for
close substitutes. A consumer’s demand for renovation services is a function of the price of these
services, the characteristics of the services (e.g., quality, lead safety etc.), and the characteristics of
consumers. Assume that all renovation services are identical except that some are performed using lead-
safe containment and clean-up practices and some are not. Assume for illustration purposes that there is
only one consumer and one supplier in the market. Of the services that are performed not using these
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lead-safe practices, some are done by the supplier, while others are do-it-yourself projects performed by
the consumer. Figure (a) represents the market for lead-safe renovation projects, Figure (b) represents the
professional market for “standard or non-lead-safe practice” renovation, and Figure (c) represents the do-
it-yourself market for “standard practice” renovation. In each market, So represents the supply of
renovation services and Dy represents the demand for renovation services in the baseline with incomplete
information. Note that, moving from left to right, each supply curve is lower than the prior one,
corresponding to the lower cost in terms of materials and time combined. The area under the demand
curve in each market represents the consumer’s willingness-to-pay for renovation services.
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Exhibit 3-1: Impact of Proposed Regulation on Markets for

Renovation/Remodeling Services
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The proposed regulatory options alter the nature of these three markets by providing information to the
consumer and contractor about the risk associated with lead-based paint renovation activities and by
requiring lead-safe containment and clean-up practices for professional projects. EPA’s §406(b)
regulations already require that compensated renovators distribute a lead awareness pamphlet to owners
and occupants of most pre-1978 target housing before beginning renovations. The proposed RRP rule
builds on §406(b) by providing additional information to the consumer that will help to establish a more
structured market for lead-safe renovation services. As discussed earlier in this section, prior to the rule,
consumers of renovation services had no guarantee that a contractor who claimed to provide lead-safe
renovation services would actually perform the project in a lead-safe manner. The implementation of
work practice standards and training/certification requirements is likely to increase consumer confidence
in the quality of the work provided by certified contractors, increasing their willingness-to-pay for these
services.

EPA’s targeted outreach program is also likely to increase demand for lead-safe renovation services by
raising consumer awareness about the dangers of unsafe work. Although contractors that currently
provide well-trained staff and perform lead-safe work practices are expected to find it in their vested
interest to provide the kinds of information cited above, this possibility has not closed the information
gaps for the public. One impediment may be public uncertainty about the reliability of information that
contractors themselves provide. Their information may be considered unreliable because they are not
fully competent to assess the lead contamination and what needs to be done, because the businesses are
subject to moral hazard (which occurs, for example, when a firm tells a homeowner that there is a lead
problem that warrants certain practices at an additional cost), or both. Since many property owners may
lack easy access to independent sources of information to motivate their decisions, doing nothing may be
the likely response. When provided with reliable information, however, consumers are likely to avoid the
dangers posed by unsafe renovation and hire a qualified contractor to perform the work in a lead-safe
manner.

The increased demand discussed above is shown by an upward shift of the demand curve in Figure (a)
from Dg to D; and an associated increase in price. Simultaneously, the demand for “standard practice”
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renovation services decreases with an associated decrease in price. Given scarce resources for
enforcement, it is expected that some “standard practice” professional work will continue, even in homes
where there is the potential for lead exposure. The effect of the regulation on the do-it-yourself market is
ambiguous. Some households that might have hired a professional to perform “standard practice”
renovation work in the baseline may decide to perform this work themselves rather than pay the
additional costs for lead-safe work practices. This would increase demand in Figure (c). However, some
households that would have performed do-it-yourself “standard practice” renovation in the baseline may
decide to either forgo renovation altogether or hire a lead-safe professional rather than incur the risk of
lead exposure, thus reducing do-it-yourself demand.

Impacts of the Regulation on the Supply of Lead-Safe Renovation Services

The proposed regulation will increase both the costs of supplying lead-safe services and standard services.
In Figures (a) and (b), S; represents the supply of services with the proposed regulations. A contractor
that already uses lead-safe practices will also incur the costs of training, certification and cleaning
verification. A contractor that continues to provide standard (not lead-safe) renovation services will have
higher costs of operation due to potential enforcement actions, and potentially higher liability. The
relative size of the shifts in the two submarkets will affect the final changes in quantity and price of both
lead-safe and standard renovation services.

The net impact on the quantity of renovation projects performed is also ambiguous. If all households are
willing to pay the full amount for lead-safe work practices, then the total quantity performed across all
three markets will remain constant but the average price will rise. However, if some households are not
willing to pay for the risk reduction they may chose to forgo renovation services altogether, resulting in a
net decline in renovation services provided after regulation.

Conclusions

As demonstrated in this review, due to the lack of perfect information and the existence of externalities,
the quantity of lead-safe RRP services currently provided is likely to be inefficiently low. The results of
the market failures discussed in this review are significant in both qualitative and quantitative terms.
Childhood lead exposure continues to be a major public health problem among young children in the
United States. During 1999 through 2002, approximately 310,000 children aged 1 to 5 years , had blood-
lead levels greater than 10 pg/dL, despite the removal of lead from gasoline and the banning of lead-based
paint in 1978 (CDC 2005). Most children with blood-lead levels in excess of CDC’s current level of
concern have been exposed to lead in non-intact paint, interior settled dust, and dust and soil in and
around deteriorating older housing. According to the Center for Disease Control (CDC), “renovation and
remodeling activities that disturb lead-based paint can create substantial amounts of lead dust in the
home; such dust can then be inhaled or ingested by children” (CDC 1997). An insufficient number of
lead-based paint interventions have occurred to remove the dangers posed by uncontrolled renovation
activities; renovation activity thus continues to pose a significant risk of lead exposure.

3.2.2  Justification for Regulation at the Federal Level

In the Residential Lead-Based Hazard Reduction Act of 1992 (Title X), the United States Congress stated
that the elimination of lead-based paint hazards was a national goal. Congress found that the Federal

! The amount by which price and quantity change in each of these markets is a function of both the amount by
which the supply and/or demand functions shift and the relative elasticities of the two functions. See Appendix 3A
for a discussion of how these factors affect the price of renovation services and the quantity provided by the market.
Appendix 3B presents price elasticity estimates for construction and RRP.
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Government must take a leadership role in building the required infrastructure, including an informed
public, State and local delivery systems, certified inspectors, contractors, and laboratories, and trained
workers (81002(8)). The proposed rule under the authority of 8402(c) helps the Federal Government
achieve these objectives by establishing training, certification and accreditation requirements plus
containment and clean-up standards for renovation work.

As written by Congress, various sections of Title X address different parts of the imperfect information
problem. By setting hazard standards, 8403 helps consumers identify situations that subject them to risk.
Without this information, consumers are more likely to not value an intervention properly. They may
either underestimate or overestimate its value. Hazard standards provide necessary, although not
sufficient, information for making an informed choice. In addition, the consumer needs information on
the cost and effectiveness of the various lead hazard control options available (e.g. removal of lead-based
paint or lead contaminated soil, encapsulation of lead-based paint, dust clean-up). This information need
is addressed by the RRP rule, which assures that trained and certified personnel are qualified to identify
and control lead-based paint hazards, including hazards resulting from renovation activities. In addition,
81018 and 8406 provide information about lead-based paint hazards to the population in general and in
particular at the time of property transactions and prior to compensated renovations. Finally, the RRP
rule reduces transaction costs by assuring consumers that the information provided to them about their
particular situation will be accurate and complete. The RRP rule addresses a special case — renovation
activities that may disturb lead-based paint and thus expose the workers, occupants and potentially their
neighbors to lead.

Lead hazards are found in residences in all parts of the nation, and renovation activities which disturb
lead-based paint will likely create lead hazards. Federal regulations can promote cost savings by
encouraging coordination among jurisdictions with resulting economies of scale. For example, training
and certification costs are reduced where states share the same requirements and provide for certification
reciprocity. Federal regulations also promote partnerships in developing the most cost-effective ways to
address lead-paint hazards. Establishing training, certification and accreditation requirements, as well as
containment and clean-up standards, at the federal level does not preempt states from addressing needs
peculiar to their situation. States are granted the power to administer and implement the federal
guidelines and are encouraged to do so. It is the Agency’s belief that states and localities are in a better
position to determine how the hazard standards are used and how to adapt their implementation to local
circumstances. In addition, states have the option of imposing requirements that are more stringent than
the federal procedures.
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3.2.3  Regulatory Background

This section outlines the extensive history of lead-based paint regulations at the federal, state and local
levels and shows that current regulations are not sufficient to correct the market failure outlined in Section
3.2.1. While these regulations cover a wide-range of lead-related issues, no single regulation, nor
combination of regulations, adequately closes the information gap for lead exposure from renovation
projects.

The Federal Lead-based Paint Program.
Title X and the Federal goal

Primarily in response to the persistent health threat posed by lead-based paint, in 1992 Congress enacted
Title X. Congress found that low-level lead poisoning was widespread among American children,
affecting, at that time, as many as 3,000,000 children under age 6; that the ingestion of household dust
containing lead from deteriorating or abraded lead-based paint was the most common cause of lead
poisoning in children; and that the health and development of children living in as many as 3,800,000
American homes was endangered by chipping or peeling lead paint, or excessive amounts of lead-
contaminated dust in their homes. Congress determined that the prior Federal response to this crisis was
insufficient and established, in Title X, a national goal of eliminating lead-based paint hazards in housing
as expeditiously as possible. Congress decided that the Federal government would take a leadership role
in building the infrastructure necessary to achieve this goal.

The stated purposes of Title X are:

e To develop a national strategy to build the infrastructure necessary to eliminate lead-based paint
hazards in all housing as expeditiously as possible.

e To reorient the national approach to the presence of lead-based paint in housing to implement, on
a priority basis, a broad program to evaluate and reduce lead-based paint hazards in the Nation’s
housing stock.

e To encourage effective action to prevent childhood lead poisoning by establishing a workable
framework for lead-based paint hazard evaluation and reduction and by ending the current
confusion over reasonable standards of care.

e To ensure that the existence of lead-based paint hazards is taken into account in the development
of Government housing policies and in the sale, rental, and renovation of homes and apartments.

e To mobilize national resources expeditiously, through a partnership among all levels of
government and the private sector, to develop the most promising, cost-effective methods for
evaluating and reducing lead-based paint hazards.

e To reduce the threat of childhood lead poisoning in housing owned, assisted, or transferred by the
Federal Government.

e To educate the public concerning the hazards and sources of lead-based paint poisoning and steps
to reduce and eliminate such hazards (Residential Lead-Based Paint Hazard Reduction Act of
1992).

To accomplish this ambitious goal, a number of agencies were assigned specific responsibilities under
Title X, including HUD, CDC, OSHA, the National Institute for Occupational Safety and Health
(NIOSH), and EPA.
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The elimination of lead-based paint hazards in the nation’s housing remains an important goal for the
Federal government. In 1997, President Clinton created the President’s Task Force on Environmental
Health Risks and Safety Risks to Children in response to increased awareness that children face
disproportionate risks from environmental health and safety hazards. Co-chaired by the Secretary of HHS
and the Administrator of the EPA, the Task Force consisted of representatives from 16 Federal
departments and agencies. The Task Force set a Federal goal of eliminating childhood lead poisoning by
the year 2010. This proposed rule is an important component of the Federal strategy for achieving this
goal. In October 2001, President Bush extended the work of the Task Force for an additional 18 months
beyond its original charter (President’s Task Force on Environmental Health Risks and Safety Risks to
Children 2000). Reducing lead poisoning in children was the Task Force’s top priority.

Childhood lead exposure continues to be a major public health problem among young children in the
United States. Most children with blood lead levels in excess of CDC’s current level of concern have
been exposed to lead in non-intact paint, interior settled dust, and dust and soil in and around
deteriorating older housing (CDC 2004). The nature and extent of the problems associated with
residential lead-based paint have been thoroughly investigated. Approximately 40% of all U.S. housing
units (about 38 million homes) have some lead-based paint. Use of leadsafe work practices during
renovation can advance the goal of primary prevention of lead poisoning (CDC 2004).

EPA’s lead-based paint program

Under Title X, EPA is directed to take actions that can be divided into 4 key categories:

e Establishing a training and certification program for persons engaged in lead-based paint
activities, accrediting training providers, establishing work practice standards for the safe,
reliable, and effective identification and elimination of lead-based paint hazards, and developing a
program to address exposure to lead-based paint hazards from renovation and remodeling
activities.

o Ensuring that, for most housing constructed before 1978, lead-based paint information flows from
sellers to purchasers, from landlords to tenants, and from renovators to owners and occupants.

o Establishing standards for identifying dangerous levels of lead in paint, dust and soil.

¢ Providing information on lead hazards to the public, including steps that people can take to
protect themselves and their families from lead-based paint hazards. Each of these categories is
discussed in more detail in the following sections.

a. Training and certification, accreditation, and work practice standards. Title X added a new title to
TSCA entitled ““Title IV Lead Exposure Reduction.”” Most of EPA’s responsibilities for addressing lead-
based paint hazards can be found in this title, with section 402 being one source of the rulemaking
authority to carry out these responsibilities. TSCA section 402(a) directs EPA to promulgate regulations
covering lead-based paint activities to ensure persons performing these activities are properly trained, that
training programs are accredited, and that contractors performing these activities are certified. These
regulations must contain standards for performing lead-based paint activities, taking into account
reliability, effectiveness, and safety.

On August 29, 1996, EPA promulgated final regulations under TSCA section 402(a) governing lead-
based paint inspections, lead hazard screens, risk assessments, and abatements in target housing (U.S.
EPA 1996). TSCA section 401 defines “‘target housing’’ as any housing constructed prior to 1978,
except housing for the elderly or persons with disabilities (unless any child who is less than 6 years of age
resides or is expected to reside in such housing for the elderly or persons with disabilities) or any 0-
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bedroom dwelling. These regulations also apply to ‘“child-occupied facilities,”” which are defined at 40
CFR 745.223 as buildings constructed before 1978, or portions of such buildings, where children under
age 6 are regularly present. TSCA section 402 defines lead-based paint activities in target housing as
inspections, risk assessments and abatements. The 1996 regulations cover lead-based paint activities in
target housing and child-occupied facilities, along with limited screening activities called lead hazard
screens. The regulations also established an accreditation program for training providers and a
certification program for individuals and firms performing these activities. Training providers who wish
to provide lead-based paint training for the purposes of the Federal lead-based paint program must be
accredited by EPA. Implementing regulations at 40 CFR 745.225 describe in detail the requirements for
each course of study, how training programs must be operated, and the process for obtaining
accreditation. Training programs must have a training manager with experience or education in a
construction or environmental field, and a principal instructor with experience or education in a related
field and education or experience in teaching adults. Training programs must also have adequate facilities
and equipment for delivering the training. To become accredited, an application for accreditation must be
submitted to EPA on behalf of the training program. The application must either include the course
materials and syllabus, or a statement that EPA model materials or materials approved by an authorized
State or Tribe will be used. The application must also include a description of the facilities and equipment
that will be used, a copy of the test blueprint for each course, a description of the activities and procedures
that will be used during the hands-on skills portion of each course, a copy of the quality control plan, and
the correct amount of fees. If EPA finds that the program meets the regulatory requirements, it will
accredit the training program for 4 years. To maintain accreditation, the training program must submit an
application and the correct amount of fees every 4 years.

Individuals and firms that perform inspections, lead hazard screens, risk assessments, or abatements in
target housing or child-occupied facilities must be certified. Certification requirements and the process for
becoming certified are described in 40 CFR 745.226. A firm that wishes to become certified must submit
an application, along with the correct amount of fees, attesting that it will use only certified individuals to
perform lead-based paint activities and that it will follow the work practice standards in 40 CFR 745.227.
An individual who wishes to become certified must take an accredited training course in at least one of
the certified disciplines: Inspector, risk assessor, project designer, abatement worker, and abatement
supervisor. The risk assessor, project designer, and abatement supervisor disciplines have additional
requirements for education or experience in a construction or environmental field. The inspector, risk
assessor, and abatement supervisor disciplines also require the applicant to pass a certification
examination administered by a third party.

The regulations at 40 CFR part 745, subpart L, also contain work practice standards for performing
inspections, lead hazard screens, risk assessments and abatements in target housing and child-occupied
facilities. The regulations contain specific requirements for conducting paint sampling during an
inspection and specify information that must be gathered and samples that must be taken as part of a lead
hazard screen or risk assessment. The requirements for abatements are also set forth in the regulations.
When conducting abatements, an occupant protection plan must be prepared by a certified supervisor or
project designer; certain work practices such as open-flame burning, machine sanding or abrasive blasting
without high-efficiency exhaust control, dry scraping, and heat guns at high settings are prohibited; and a
visual inspection and dust clearance sampling must be performed after the abatement is finished to ensure
that the area is ready for re-occupancy. Any samples collected during any of these regulated lead-based
paint activities must be analyzed by a laboratory recognized by EPA as being capable of analyzing paint
chips, dust, and soil for lead. Requirements for inspection, lead hazard screen, risk assessment or
abatement reports are also described in this section.
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Recognizing the importance of States and Territories in achieving the goal of eliminating lead-based paint
hazards in housing, Congress specifically directed EPA to establish a model State program and a process
for authorizing States to operate such programs in lieu of the Federal program. Concurrently with the
subpart L rulemaking in 1996, EPA codified, at 40 CFR part 745, subpart Q, a model training and
certification program and a process for enabling States, Territories, and Tribes to apply for authorization
to administer their own lead-based paint activity programs. Providing Indian Tribes with this opportunity
is consistent with EPA’s Policy for the Administration of Environmental Programs on Indian
Reservations (U.S. EPA 1984). EPA also provides grants under TSCA section 404 to States, Territories,
and Tribes to assist them in developing and administering these programs, as well as programs
implementing TSCA section 406(b), discussed in this Unit. On June 9, 1999, the subpart L regulations
were amended to include a fee schedule for training programs seeking EPA accreditation and for
individuals and firms seeking EPA certification (U.S. EPA 1999). These fees were established as directed
by TSCA section 402(a)(3), which requires EPA to recover the cost of administering and enforcing the
lead-based paint activities requirements in unauthorized States. The most recent amendment to the subpart
L regulations occurred on April 8, 2004, when notification requirements were added to help EPA monitor
compliance with the training and certification provisions and the abatement work practice standards (U.S.
EPA 2004a).

As of December 2005, 44 programs comprised of 39 States, 3 Tribes, Puerto Rico, and the District of
Columbia were authorized to administer lead-based paint activity programs. In the remaining
jurisdictions, where EPA is responsible for administering the subpart L regulations, there were
approximately 55 accredited training course providers, 1,300 certified firms, 500 certified inspectors,
1,400 certified risk assessors, 60 certified project designers, 1,000 certified abatement supervisors, and
2,800 certified abatement workers. EPA believes that, in most areas of the country, there is an adequate
supply of accredited courses and certified firms and individuals available to meet the demand for
leadbased paint services. This is a significant part of the national infrastructure necessary to achieve the
goal of eliminating lead-based paint hazards in housing.

In addition, Congress directed EPA, in TSCA section 405, to establish protocols, criteria, and minimum
performance standards for analysis of lead in paint, dust, and soil. TSCA section 405 further directed
EPA, in consultation with HHS, to develop a program to certify qualified laboratories. The National Lead
Laboratory Accreditation Program (NLLAP) provides the public with a list of laboratories that have met
EPA requirements and demonstrated the capability to accurately analyze paint chip, dust, or soil samples
for lead. All laboratories recognized by NLLAP must pass on-site audits con