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Executive Summary

Many initiatives havebeen put forward in California for Green House Gas (GHG)
mitigation that offer the state significant opportunities to improve environmental
quality. This reportpresents empirical analysis shang that GHG mitigation carbe
compatible witheconomicgrowth objectives Using a new economyide forecasting
tool, the Berkeley Energy and Resources (BEAR) model, we simulate the economic
consequences oh variety ofenergy policy scenarios for California. After detailed
examination of a range of actual and propdspolicies, we find that the aggregate
economic benefits of many GHG mitigation policies outweigh their microeconomic
costs Moreover, some of the most prominent policies have the potential to help meet
GKS adlFiSQa | YOAUAZRdzA Déatlihe dBR1pO StinBlafing2 6 2 S O G A
aggregate economic growth by increasing productivity and efficiency.

For a package of GHG mitigation policies recommended by the California Climate

Action Team (CAT)we summarize general macroeconomic effects and structural

! Department of Agricultural and Resource Economics. Correspondende@are.berkeley.edu



mailto:dwrh@are.berkeley.edu

linkages that transmit economic impacts across the state economy. A consistent feature
of these results is the economic importance of cumulative indirect and linkage effects,
which in many cases far outweigh direct effects. Although the majority of the GHG
responses and direct (adoption and monitoring) costs are easily identified, economic
benefits of these policies extend over long supply and expenditure chains, the
cumulative effect of which can only be assessed with methods like the one used here.

Threesalient conclusions emerge from the economic analysis:

1. A variety of policies under active consideration could reduce GHG emissions
significantly at negligible or negative net cost to the overall state economy

2. Policies that achieve higher levels of egeefficiency permit resources to be
reallocated within the state economy, reducing extereakrgy dependence
and increasingn-state value added and employment.

3. With improved information and appropriate incentives, most of the GHG
policies considered cagnlist significant private agency at a public cost that is

a small fraction of their potential benefit.

These general conclusions are supported by a myriad of more detailed structural
adjustments, the elucidation of which can be essential to design arplement
effective policies.

Rigorous policy research tools like the BEAR model can shed important light on the
detailed economic incidence of energy and climate policies. By revealing detailed
interactions between direct and indirect effects across a brospectrum of
stakeholders, simulation methods of this kind can support more effective policy
responses to climate change.

Many studies emphasize the costs of policies that deal with climate change because
they look only at the direct effects. This oned@nthat many policies under active

consideration in California actuallgave moneyand increase employmenbverall



because thendirectand incentiveeffectsare so important These overall benefits only
become apparent when the economywide implicaticaarsd innovation potentiabf the
policies are taken into account. For example, we shall see below that energy savings
allow consumers to increase other spending, largely estate goods and services, and

this stimulates California growth and employmemndustry-specific and bottorrup
studies of GHG polices fail to capture these indirect benefits, giving disproportionate
emphasis to direct costs. An economywide perspective like that of the BEAR model is

needed to balance the adjustment and growth perspees.



1 Introduction

Overthe last two years, economists at UC Berkeley have conducted independent
research to inform public and private dialogue surrounding California climate policy.
Among these efforts has been the development and implementation ofatewide
economic model, the Berkeley Energy and Resources (BEAR) model, the most detailed
and comprehensive forecasting tool of its kind. The BEAR model has been used in
numerous instances to promote public awareness and improve visibility for policy
makes and private stakeholdefsin the legislative process leading to the California
Global Warming Solutions Act (SB32), BEAR results figured prominently in public
RAaOdzaaA2y YR 6SNB [[dz2ziSR Ay (KS D2@SNYy2NR3

While reseachers who developed and implement the BEAR model do not advocate
particular climate policies, their primary objective is to promote evideHAcased
RAFf23dz2S GKIFIG OFy YIF1S LldzofAO LIR2fAOASE Y2NB
initiative in thisarea makes it an essential testing ground and precedent for climate
policy in other states, nationally, and internationally. Because of its leadership, the state
faces a significantly degree of uncertainty about direct and indirect effects of the many
possible approaches to its stated goals for emissions reduction. High standards for
economic analysis are needed to anticipate the opportunities and adjustment
challenges that lie ahead and to design the right policies to meet them.

This report presentgstimates from a new model of California that accounts for the
economic and environmental effects of energy and GHG oriented policies. At the heart
of the BEARmModel is a dynamic computable general equilibrium (CGE) framework that
elucidates complex econgyrenvironment linkages in California. Because of the high
level of institutional detail captured by the model and its database, it can be applied to a

broad spectrum of policy scenarioBecause it determines prices and emission levels

% See e.g. Rolardolst (2006ab, 2007a).
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dynamically and endgenously, BEAR also captures policy interactions that would be
lost in partial equilibrium, static, or sectspecific analysisindeed, the modelwas
designed to elucidate the detailed market and incentive properties of a new generation
of climate actiorpolicies, more complex arfdr reachinghan any attempted to date
Generally speaking, our results indicate that the scope for GHG mitigation in
California is considerable, and that ambitious mitigation targets can probably be met
without significantadvase effects on aggregate economic growth. On the contrary, we
find that well designed GHG reduction policies can be economically expansionary if they
are based on appropriate incentives, limit administrative costs, and promote the
innovation and adoption éhavior that has delivered historical improvements in

emission efficiency.

2 Scenario Analysis for Climate Action

California has welkstablished leadership in policies related to climate change,
including a broad spectrum of energy and emissions initiativet have set national
standards for economic growth through innovation and efficiency. These policies have
targeted energy efficiency and air pollution from many different angles, including
vehicle, appliance, and building standards, tax credits, anvd empnomywide emissions
targets. While the approaches are diverse, most of these policies share the important
objective of seeking to influence economic behavior in ways that limit adverse
environmental consequences. Thus climate action policies seek @angehbehavior,
which in turn alters economic structure by inducing agents to choose different
technologies, goods and services, and other modalities of economic behavior.

¢2 AadzZLII2 NI GKS adlidSQa RStEAOSNIXGA2ya 2y DI
climate change, the BEAR model is being applied to a variety of actdadroposed
policy scenarios (see Tablel2below). This is an extremely diverse set of initiatives,

11



reflecting the complexity of the California economy and the sophistication of the
initiatives themselves. The policies also vary greatly in their scale, and some will affect
nearly every energy consumer while others are targeted a very narrowly defined
economic activitiesFor the scenario work with BEAR, we rely on policy definitions
assembled by the California Air Resources Board (ARB) and a wide variety of data
sources discussed in greater detail in Section 4 below.

In addition to an empirical assessment of the CAT policies, the BEAR project has
been involved for several months in allaborative model comparison exercise with
lw. ® ¢KA& |OUAGAGE 2NRIAAYylIEfte Ayg@d2f 3SR 02Y
EDRAM model, and the MRYEEM model developed hfie Electric Power Research
Institute (EPRI) and Charles Rivers Associates ZBORI: The point of the exercise was
to appraise California climate policy from a variety of perspectives, using the models
most closely associated with various stakeholders in the policy process. To facilitate
comparison, ARB set forth a uniform set oflipp scenarios, in each case involving a
combination of CAT policies with market oriented carbon cap measures that would be
RSAA3IYSR G2 YIS dzZJ G4KS RAFFSNBYOS 06SiGs6SSy
goals for GHG reduction.

The ARB scenarios arefisbed in Table 2.2 below, including an alternative baseline
(*) which permitted consideration of independent (CPUC) en@mige projections in a
single comparison scenario (Scenario 3*). Although the present report is focused on the
CAT policies, and theurrent BEAR project will produce another report on Cap and

Trade policy options, we include these results for the interested reader.

12



Table2.1: Climate Action Policies Evaluated

ARB 1 30 1,331 6,643
ARB 0.64 1.46 58 322
ARB 0 5.4 1,569 1,355
ARB 0 8.7 276 201
ARB 0.01 0.02 21 13
ARB 0.08 0.55 150 119
ARB 0 1 45 9
ARB 0.53 0.53 27 0
ARB 0.4 0.8 0 0
ARB 0.62 2.38 3,102 2,233
ARB 0 3.15 136 698
ARB 1 1 10 9
ARB
IWMB 3 3 82 0
IWMB 0.89 2.66 0.86 61 171
IWMB 0 3 0.00 180 111
Forestry 1 2.35 4 0
Forestry 0.4 0.4 15 0
Forestry 1.08 3.0 1.80 1,305 1,559
Forestry 0.08 0.88 0.69 287 155
Forestry 0.51 1.98 21 0
DWR 0.17 0.51 90 358
CEC 0.71 2.14 255 658
CEC 0.41 4.48 509 1,489
CEC 0.05 0.12 1 32
CEC
CEC
CEC 1 1 3 8
CEC 1.3 6.0 1,632 2,147
CEC 13 6.0 0 0
CEC
CEC 1.3 6.0 216 0
CEC
BTH 1.68 8.7
BTH 1.04 9.97
BTH2 2,190 2,190
Food/Ag
Food/Ag 1 1 3 0
SCSA 0.5 1.8 559 559
SCSA 0 0 - -
CPUC 3.7 8.2 2.66 100 0
CPUC 0.19 0.92 890 322
CPUC 4.52 3.66 987 1,186
CPUC 0 5.60 1,690 1,790
CPUC 0.2 0.4 TBD TBD
CPUC 0 0 0 0
CPUC TBD TBD TBD TBD
30.31 138.73 6.00 17,805 24,337

Source: California Air Resources Board

13



Table 2.2: Scenarios Analyzed for the ARB Comparison Project

None None None
Reference Case Program A: All Sectors None
Reference Case Program A: All Sectors $10/ton
Reference Case  Program A: All Sectors $30/ton
Reference Case Program A: All Sectors $50/ton

Reference Case Program B: Major Sectors Only = None

Reference Case Program B: Major Sectors Only  $30/ton
Sensitivity Case®  Program A: All Sectors $30/ton
Sensitivity Case®  Program B: Major Sectors Only  $30/ton

None None None
Reference Case Program A: All Sectors $30/ton

1. Reference Case climate strategies listedtimor! Reference source not found'he sensitivity ase uses
0% or the emission reductions, costs, and savings.

2. ProgramA sets the cap across the entire California economy. ProgBagets the cap across the
energy intensive sectors, including the electric sector (including electricity imports), theeo¢ sector,
and the refining sector.

3. Offsets can account for up to 10% of the required emission reduction. In 2020, offsets can accot

up to 10% of the 17MMTCQe emission reduction required, or 177MMTCQe.
4. The energy prices are based tre 2005 Integrated Energy Policy RepoBRR) forecast. The
Sensitivity Case is based on the CPUC Market Price Referent (MPR) natural gas price forecast (
SectionError! Reference source not foupd.
5. Assumes CAT policies are 50% effective.

2.1 Climate Action Team Results

Discussion of the BEAR results will move from aggregate to more detailed economic
effects, and then from specific review of the CAT policy effects to general insights that
emerged from both the CAT and ARB assessments. Macroeconomic effects are
presented m Table 2.3 below, and a few salient results are immediately apparent.
Firstly, the overall impact of this ambitious climate policy package on real growth is

negligible, changing state real GSP by less than one quarter of one paroerdlly by

14



2020 and eal state income by only about one half of one percent. Employment in the
state actually increases, as expenditures shift from imported energy dependence to
demand for more laboemtensive instate goods and services. Although we do not
discuss the ARB nelts in detail here, these small macro impacts are generally

consistent across all the scenarios.

Table 23: AggregateAdjustments
(percent changes with respect to baseline values in 2020)

Scenario Real Personal Emp Emission
GSP  Income Pricé
CAT -0.13% -0.60% 0.05% $ -
Scenario 1 -0.10% -0.60% 0.20% $22
Scenario 2 -0.20% -0.70% 0.10% $7
Scenario 3 -0.10% -0.60% 0.20% $22
Scenario 4 -0.10% -0.60% 0.20% $22
Scenario 5 -0.20% -0.60% 0.10% $ 80
Scenario 6 -0.10% -0.60% 0.20% $17
Scenario 7 -0.20% -0.70% -0.10% $ 206
Scenario 8 -0.30% -0.90% -0.50% $ 442

Scenario 3* -0.20% -0.80% -0.20% $9
'2006 dollars per metric ton of CO2 equivalent carbon, in 2020.

It is worth noting that other findings have suggested larger growth costs from
climate action policies. The main reason for this, as we interpret our own and
alternative analysis, is failure to incorporate thmany positive economic stimuli

associated withthe CAT policy package. This included significant new demand for

15



construction, technology, natural gas, and other components of a structural transition
to greater energy efficiency and green modernization of the state ecoriomy.

The latter effects are agrent in Table 2.4, which presents more detailed sectoral
adjustments arising from the CAT policiéisis worth emphasizing for the reader that
percent changes here are defined with respect to status quo growth rates in the
baseline. For this reason, ageive effect does not mean negative absolute growth. For
example, in the fuels sectors targeted by vehicle efficiency measures, gasoline use in
California will still be higher in 2020 than in 2010, but not as much higher as (indeed
significantly less sdan) it was is the baseline.

Emissions adjustments are generally what would be mandated by the component
policies themselves, although they can vary in the BEAR model because emission levels

are endogenous. This happens for three reasons:

1. Policy interacon ¢ In some cases, policies have interactive direct and
indirect effects. The former will be deterministic ex ante, and are simply
additive. The latter can be quite complex and require detailed inspection to
identify positive and negative synergies.

2. Techncal substitution¢ The current scenarios do not take account of the
widely perceived potential for climate policies to induce innovation, but
BEAR model does allow for technical substitution. In response to price
changes, individual sectors a can be expdcto substitute fuels, other
inputs, and/or factors of productions to achieve greater cost effectiveness.

3. Indirect price effectg Sometimes referred to as rebound effects, these price
responses will create a second round of demand adjustments in sasitirs

significant price changesn the case of fuels, for example, falling demand

% Other findings also focus on subjective welfare measures including inconvenience or disutility associated
with technical change. We believe these behavioral parameters are open to question and focus our
results on the real side of the economy: real outpmcomes, and job growth.

16



may be somewhat offset by induced price declines. Likewise, rising demand

for construction services may be partially attenuated by price increases.

Relevant examples dhese effects include transport intensive service sectors, like
Ground Transport (GndTns) and Wholesale and Retail TiAtT(ad. Both sectors
experience significant emissions reductions because they are impacted by many
components of the CAT policiegtyrising service sector demand offsets any negative
output and employment effects for them. This is a combined result of policy interaction
and substitution effects, and is typical of the structural transition benefits captured by
BEAR. A partial equiliom analysis of the individual direct industry policy effects would
not identify these offsetting gains, yet though they accrue directly to CAT targeted
sectors and require no redistribution or compensatory measures and yield a net benefit.
The Cement seot is another prime example, where possible adverse consequences
of CAT emissions targeting are more than offset by induced construction demand arising
from other CAT policie§.hese examples highlight the importance of understanding the
CAT policies as antegrated package of climate action measures, of seeing both supply
and demand side effects, linkages between policy components, and induced market
effects. During the implementation process, policy dialogue often decomposed among
stakeholder interestsand these integrated economic effects can be overlooked. These
results demonstrate the essential contributions policies can make to each other, and the
importance of a more comprehensive approach to assessment, design, and

implementation.

17



Table 24: Secoral Adjustments
(percent changes with respect to baseline values in 2020)

Sector Emissions Output Emp Price Imports Exports
Agric -1.10 -1.02 -1.12 -.46 -1.93 .18
Cattle -1.53 -1.05 -1.91 .82 .58 -.93
Dairy -39.55 -73 -2.07 .00 -73 -.16
Forest 2.85 3.18 2.83 -3.86 -.83 4,15
OilGas -31.91 -35.96 32.89 -4.25 -38.71 -5.70
OthPrim .49 -11.12 0.30 -3.23 -14.02 .29
DistElec -31.68 -5.91 -7.28 -6.31 -11.91 .00
DistGas 17.05 17.63 17.30 -1.73 .00 5.14
DistOth -2.11 -1.54 -2.52 .91 -.63 .00
ConRes -.87 -74 -0.89 -.18 -1.10 .00
ConNRes 30.90 30.74 30.88 -.24 30.11 .00
Constr -8.19 22.51 4.86 2.54 28.80 2.24
FoodPrc -1.89 -1.34 -2.28 -.59 -3.66 .22
TxtAprl -.16 -.30 -0.17 -.35 -.65 .24
WoodPIp .67 .88 0.52 .18 1.07 .03
PapPrnt =27 -.07 -0.50 -.67 -.75 .57
OilRef -13.14 -12.23 13.16 -1.39 -13.46 -1.60
Chemicl -.59 -22 -0.90 .03 -.18 -.08
Pharma -51 -.35 -0.89 -1.01 -1.36 .80
Cement -5.05 2.40 1.30 1.05 4.55 -.39
Metal -.24 .25 -0.25 .55 1.36 -42
Aluminm -.39 -.10 -0.51 3.31 6.62 -2.79
Machnry .04 .58 -0.12 -12 .10 .23
AirCon 4.53 12.42 451 1.97 14.66 .84
SemiCon -23.93 -.23 -0.56 =27 -.50 .18
ElecApp 6.96 10.61 6.89 -6.42 3.43 8.22
Autos 5.64 5.01 5.62 -6.71 -2.11 7.30
OthVeh .95 1.75 0.86 .10 1.85 .29
AeroMfg .38 .55 0.29 -.19 .36 .28
Othind -.35 -.26 -0.37 -.26 -.79 17
WhiTrad -20.30 .85 0.62 -.45 -.06 .57
RetVeh 1.73 1.95 1.56 -.58 77 .92
AirTrns .13 .10 0.04 -.86 -3.32 g7
GndTrns -45.53 3.16 2.97 -2.97 .07 3.32
WatTrns .21 -1.17 0.01 -1.39 -2.56 .96
TrkTrns 27 A4 0.08 -.95 -.52 .92
PubTrns -.12 .22 -0.13 -1.33 -1.13 1.21
RetAppl .60 1.98 0.43 -.15 .00 .55
RetGen 13 37 -0.06 -73 -.38 72
InfCom 1.08 1.42 1.06 -.89 -.38 1.08
FinServ -2.10 -1.34 -2.11 -1.82 -4.90 1.30
OthProf .63 91 0.41 -1.06 -1.22 1.13
BusServ -.19 -.12 -0.26 -.78 -3.20 .65
WstServ -1.02 -.63 -1.04 .76 14 -.79
LandFill -56.23 -.86 -3.10 2.02 1.16 -1.90
Educatn 3.17 3.44 3.13 -.69 2.72 1.34
Medicin -1.81 -1.69 -1.82 -.85 -2.53 37
Recratn 1.70 2.18 1.52 -.66 1.51 1.04
HotRest .28 .68 0.11 -17 .50 .30
OthPrSv .98 1.35 0.97 -.34 .67 .58
Total/Average -20.20 -.59 0.05 -1.15 -.73 1.00

18



2.2 GeneraResults Interpretation

The general results of the ARB scenarios have been discussed in the main body of
this document. In this section, f@w independent observations are offered from the

perspective of current and previous research with the BEAR model.

Aggregate ReaEffectson the Economyare Small (Growth is not Threatened)

5SaLIAGS GKS LREAGAOIT | yR S odicy hiNatives, A Y LJ2 NI |

the economic burden of the proposed policies is small relative to the California
economy. To take two examples, in Scenario 1 the approximate cost of all permits

would be less than 2% of the value of output in the target sectors, amdich smaller

fraction of state GDP. In a more extreme case, when CAT attains only half its target
mitigation and C&T makes up the difference in only three sectors (Scenario 9), the

permit cost is much higher (about 24% of thysector output value), bustill less than

2% of state GDP. To the extent that the sectoral costs are passed on, they cannot
significantly reduce aggregate state income and consumption. In particular, they are

much smaller than most climate damage estimates.

Individual Sector Demam, Output, and Employment can Change Significantly

(Economic Structure Changes)

Energy fuel and carbon capped sectors can experience important adjustments, but
these are offset by expansion elsewhere, including Services, Construction, and
Consumer goods.hE& California economy is seen undergoing an important structural
adjustment, reducing aggregate energy intensity and increasing the -latmsity of
state demand and output. These shifts, masked at the aggregate level, may present

opportunities for polig makers to mitigate adjustment costs.
19



In other words, the aggregate results indicate that the policies considered will pose
no significant net cost to the California economy. They might raise costs for some firms
and individuals, but as a whole the Cailifia economy will probably experience higher
growth and create more jobs than it would have without this action (even before
considering climate damage aversion). The task for California policymakers in the near
term will be to design policies that fairgnd efficiently distribute the costs of reducing

greenhouse gas emissions.

Combined Effects of theClimate ActionPolicy Packagesave Net Effects On

Individual Sectors that Cannot be Identified in Sectespecific Policy Analysis

Because of generaquilibrium effects, including policy interaction, technical and
expenditure substitution, price (e.g. rebound effects), the effects of individual climate
policies on individual sectors can be partially or completely reversed. For this reason, it
is essentl to assess design and implementation of climate policies in an integrated
manner to avoid misleading interpretation of direct effects or disarticulation of the
policy dialogue. As a case in point, in the Cement sector, any adverse direct effects of
new emission regulations are more than offset by new construction demand that is

induced by other climate action measures.

Real Output and Employment Effects are Smaller than in Previous BEAR

Results

The reason for this is that the ARB scenarios are techpahegitral, meaning no
innovation or efficiency improvements are anticipated in response to the C&T
measures. By contrast, previous BEAR scenarios assumed induced efficiency gains in line
GAOGK [ FTEATFT2NYALF QA KAAG2NAOLF f dforddBnpdRabildyF dm dnslz
and to conform with ARB scenario specification, but | plan to report it for comparison in

the public presentation because | believe this is a more credible scenario. As in the past,
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these efficiency gains are crucial determinants of h&dl2 6 1 K RA JARSYR FNRY

energy efficiency policies. In particular, the positive results would be much larger and
the negative results could easily be reversed. This issue is discussed in greater detail

below.

Employment Effects are Positive inie Majority of Scenarios

The reason for this, as in past BEAR estimates, -@irgetion of consumer
expenditure from energy/fuels to more labamtensive goods and services. This is one of
the most important economic effects of climate action policy, reidg import
dependence on capitahtensive fuels and increasing spending orstaite goods and
services. In the last round of CAT estimates, the EDRAM model revealed the same
benefits, amplified by migration into California. The current BEAR scenarios @tow

for migration, so its results are smaller for this reason and because ofieatnality.

No Significant Leakage is Observed in the BEAR Scenarios

Import and export adjustments are significant in some sectors, dxitibit no
discernable interactin with the carbon constraint in the capped sectors. Imports of
fuels far sharply as the policies dictate, but there is negligible evidence of pollution

outsourcing in targeted or energy dependent sectors.

No Forgone Damageare Taken into Account

For all scenarios, we have omitted consideration of this important class of policy
benefits, including foregone local pollution and attendant public health cost savings.
Over a thirteen year time horizon, and considering the amount of pollution reduction,

thesebenefitscould be significant (see e.g. Stern: 2006).

21

|



3 Background for the Inate Action Teankolicy Scenarios

In this section, we provide detailed information on data and modeling standards for
the component policies of the Climate Action Team reowmndations (Table 2.1
above). Included with basic data and methodological information relevant to the BEAR
model assessment are, for leadil@AT policies, more detailed economic analysis of

target sector initial conditions and issues.

3.1 Building efficiencydlicies already underway

Sector Analysis

For nearly three decades, under the authority of the California Energy
Commission (CEQ), t ATF2NY Al Qa . dzAf RAYy3I 9y SNH& 9FFAOA
the national movement to achieve superior energy efficignn the built environment
O/ FEt AF2NY AL [/ f A YHnérdgy EfficiericydTask Baice, 20D5) (BaerFiguie 1)
Relatedly, the Governors 2005 Green Buildings Initiative sets a mandate to achieve
further levels of energgfficiency for state owned btiRA Yy 3a 6/ F ft AF2NY Al [/ £ A
B, 2007). This report (summary) contextualizes and overviews the standards with

regards to their economic implications for the state of California.
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Figure4.1.1: Total Electricity Use Per Capita

SourceCdifornia Energy Commision, 2005

The Market: Demand for Energy Efficiency over'a O E | ALEekycl® O

Energy consumption in buildings is responsible for over 1/3 of total primary
energy consumption and associated emissions, using about 2/3 of all electricity
produced nationally (Interlaboratory Working Group, 2000). Decisions at each of stages
2T | 0dzZAft RAYIQa fAFSO&O0tS NBFESOG 2 LJJI2 NI dzy A (
d2dzy R 0dzZAf RAy3 GSOKyAljdzSa FyR | R2Lalis STFAOAS
determined by apparently physical, but ultimately econorsmsiderations. Typically, it
is the buildin@ financial viability under given physical and institutional conditions that
RSGSNN¥AYSE 6KSUGKSNI Al A& NEdedziihd divid&imto2 NJ NB 06 ©
Six stages; resource extraction, manufacturing, design and construction,
occupancy/maintenance, demolition, and recycling/reuse/disposal (The
OYDBANRYYSYUlfX. dzZAt RAYIAZI Mpppd 0{SS CAIdzNBE H
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