Benefits and Costs of
Building Code Green Amendments

Executive Summary

The intent of the benefit cost analysis of thdding code green amendments is to consider benefits
and costs related to owners/occupants, the buikletpr and the community/ecosystem. Results show:

» The green amendments align with Fort Collins comityugoals embodied in thénergy Policy
(2009),Water Conservation Plan (2009) and th€limate Action Plan (2008), while providing a
variety of benefits for building owners and occugan

» Costs incurred at the individual, building sectocommunity/ecosystem levels can produce
benefits at multiple levels.

* Near-term cost increases, associated with the ml@sidg construction of a building project, are
balanced by recurring benefits delivered over ifieedf the building. Other community-level
benefits improve the economic picture.

» Initial cost increases projected for building patgeare not insignificant but represent relatively
small percentage increases (one to four percdm@3gtare within typical variance ranges for
construction. It is anticipated that increasedglesind construction costs incorporated in this
analysis will decrease as contractors gain expegiamd infrastructure matures. There are
exemplary green, high-performance buildings in Bwllins that deliver a strong array of benefits
with little or no cost increase compared with corti@nal construction.

* Reductions of energy, water and carbon are prajemtethe order of five to ten percent for
residential projects and on the order of 20% to 30@commercial projects.

* The green amendments do not provide a quick “padytfac building owners, based on a traditional
view of utility savings compared with increasedigesand construction costs.

* Increases in code enforcement time are estimateéleoorder of 45% for residential projects and
25% for commercial projects, requiring additionaifing.

Using generally conservative assumptions and #raahts quantified to date, total benefits are
projected to exceed total costs. A benefit-to-casb of 1.3 is projected.

1. Introduction

Staff has developed building code green amendnfien@Gity Council consideration. City Council
adopted the green amendments on March 22, 2011p&mage of amendments addresses residential
buildings, the other addresses commercial buildiStgff worked with a consultant, The Brendle
Group, to develop a benefit cost analysis for themdments.

The charge from City Council to staff regardingégning” the Fort Collins building code was to
develop amendments that align with City goals ado@alucing energy use, water use and carbon
emissions, while also addressing other green Imgldpportunities such as improved indoor air qualit

Buildings complying with the green amendments daliver additional benefits compared with
buildings complying with the current code. The demalso will, for many projects, mean higher aiti
costs. This analysis was prepared to support Cbsideicision-making process by outlining and
gquantifying, where feasible, the range of beneiitd costs associated with each amendment package.
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Benefits and costs are approached from a “tripktsbwline” perspective, reflecting social, economic
and environmental impacts.

This report describes categories of benefits astsaelated to green building, the analysis metloggo
and results. Appendices provide additional detAinendments-at-a-Glance” summaries of the
packages and in-depth descriptions of each indalidmendment (including benefits and costs) are
available on the Building Code Green Amendments page atvww.fcgov.com/gbp

There are many ways to design and build buildiigbulating benefits and costs is an imprecise
science. In developing the analysis, a generaligevative approach was taken so that benefitsdvoul
not be overstated and costs would not be undedstate

2. Benefit Cost Categories

Figure 1 illustrates categories of benefits andscadated to green building. They occur at threert
related scales, represented by concentric circles:

* Individual A specific project, where the impacts are trawedn owner or tenant.

» Building Sector The building services industry, which includesiga and construction
professionals and product suppliers.

» Community/Ecosystent ocal, regional or global costs or benefits.

Costs are shown on left-hand side of the diagramefits on the right-hand side. Each category is
described below.
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Figure 1: Benefit Cost Categories
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Cost Categories (see Figure 1)

Individual, Near-termincreased, one-time cost to design/build a bugdiThe “$” signs get smaller
in the graphic to represent decreasing costs aadiistry moves along a prototypical learning
curve. The varying size of the “$” signs also représ the range of initial cost increases, depgndin
on the starting point of the construction team.

Building Sector, TrainingBuilding sector costs related to training on remmstruction techniques
and compliance requirements. These are near-testa ttat will be amortized over many projects.

Building Sector, OtherOther building sector costs, such as buying remstor obtaining and
maintaining new certifications. These are primaniar-term costs that will decrease over time
based on market development, competition and ati@pta

Community, Training + Support MateriaBre-implementation phase (prior to the Janudr§22
effective date of the green amendments in) costsedoy the City cover the development of support
materials, staff training and subsidization of isity training.

Community, Enforcementncreased implementation costs related to thg<Ciay-to-day
enforcement of the green amendments. These colddrbe by building owners (through building
permit fees) or by the community as a whole orratwoation.

Community, Quality Assurance + Evaluatidmplementation costs, borne by the City, for amag
quality assurance and program evaluation.

Benefit Categories (see Figure 1)

Individual, Utility Savings Lower utility costs for electricity, natural gasater and wastewater.

Individual, Maintenance SavingSome green amendments will result in reduced ter@mce costs,
which will accrue to the occupant and/or ownerha building.

Individual, Building Valuation Green buildings are expected to command an isetkaalue in the
marketplace compared with conventional buildings.

Individual, Occupant Health + Productivitfhe green amendments will lead to improvements in
indoor environmental quality (improved thermal comfimproved indoor air quality). These, in
turn, will improve occupant health and productivity

Building Sector, JobsT'he building sector will realize an increasedh pactivity for a given amount
of construction activity. The green amendments sthe expansion of related infrastructures,
higher-level contractor skills, increased demandyfeen services and increased demand for green
products.

Building Sector, Investmenthe building sector will realize increased invesnt through the

supply chain development cycle. Beyond the direlstiimpact described above, direct suppliers,
indirect suppliers, products and materials vengdollsdevelop and mature, resulting in reduced cost
premiums over time.

Community, Economic Healtffhe green amendments support the community’®sajoride and
identity as a vibrant, environmentally consciouscpl to live. The community’s reputation as such
also supports economic health as by attractingdritevestment and local economic development.
Progressive public policy has been shown to iner@asivity in many instances related to green
building and clean energy.
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» Community, InfrastructureDirect benefits of green building (reduced eneargg, water use and
waste) have indirect impacts on community infragtice requirements, such as extending the life of
existing investments in power supply, water sugmig landfills.

» Community, Carbon Reductiofhe direct results of green building (reducedgyese, water use
and waste) contribute directly to the communitydglg to reduce carbon emissions.

» Community/Ecosystem, Environmeih addition to carbon reduction, the green amesmm
reduce environmental impacts associated with cocisbn (resource use, waste, outdoor
environmental quality).

3. Analysis and Results
Benefits and costs have been quantified wherelfleadihey were assigned value using either of two
approaches:

» Component analysi§he impacts of each amendment were analyzedvelaje building-specific
benefits and costs, and code enforcement costs.

« Community-scale analysi$his approach, which included applying the resaftresearch
performed elsewhere to Fort Collins, was used timase benefits related to building valuation,
occupant health and productivity, economic heatith @arbon reduction.

Other types of costs and benefits have not beemntifjed. Tables 1 and 2 show generally how each
category was handled in the analysis. More infolonabllows in Sections 3.1 and 3.2.

The quantified elements have been compared to ai@aebenefit-to-cost ratio. It must be emphasized
that the benefit cost analysis is approximateeodithg uncertainties in accurately quantifying both
benefits and costs.

The analysis focused on new construction. Exidbumitding scenarios (alterations and additions, from
minor to very large) are too varied to be analyaéti this approach and timeframe. Also, many of the
amendments do not apply to existing buildings glapnly in part (see “Applicability” informatiomi
the “Amendments-at-a-Glance” summaries and thdlddtdescription of each practice at
www.fcgov.com/gbjp
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Table 1:

Quantified Benefits and Costs

Benefit Cost Category Analysis Approach
COST: Individual, Initial Component analysis
COST: Community, Training + Support Materials Estimated
COST: Community, Code Enforcement Component analysis
BENEFIT: Individual, Utility Savings Component analysis
BENEFIT: Individual, Building Valuation Community-scale analysis; national studies applied
BENEFIT: Individual, Occupant Health + Productivity Sﬂgggizg;ﬂe%ag Léiitri]r%acfe n:)n;?tn;:‘yt-k?ecetl)lgni?? lysis; national
BENEFIT: Building Sector, Jobs
BENEFIT: Community, Economic Health
BENEFIT: Community, Carbon Reduction SC:VriT;]rS:nity-scale analysis; calculated based on utility

Table 2: Non-Quantified Benefits and Costs

Benefit Cost Category Notes
COST: Building Sector, Training Primarily near-term costs amortized over many projects.
COST: Building Sector, Other Primarily near-term costs that will decrease over time.

COST: Community, Quality Assurance + Evaluation | Quality assurance and evaluation plans to be developed

BENEFIT:

Larger maintenance costs are episodic and challenging to

Individual, Maintenance savings quantify. Savings could be significant over life of building.

BENEFIT:

Non-quantified “people” benefits related to health and
productivity have been tabulated for certain amendments;
see detailed description of each amendment at
www.fcgov.com/gbp.

Individual, Occupant Health + Productivity

BENEFIT:

Incremental benefits from greener building add to benefits
Community, Infrastructure from other conservation / efficiency / renewables efforts for
potentially significant cumulative impact.

BENEFIT:

Non-quantified “environment” benefits have been tabulated
Community/Ecosystem, Environment for each amendment; see detailed description of each
amendment at www.fcgov.com/gbp.
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3.1 Quantified Elements

Costs and benefits quantified via component amabysd community-scale analysis are described in the
Subsections 3.1.1 and 3.1.2, respectively. Reatdtsummarized and combined to calculate the enefi
to-cost ratio in Subsection 3.1.3.

3.1.1 Component Analysis

Primary benefits and costs of the green amendnfientgpical projects were quantified via component
analysis. Primary benefits are the reduced uttlists (electricity, natural gas, water and wasteryat
Primary costs are increased design and constructists. The analysis reflected each amendment.

Important aspects of the analysis include:

Benefits and costs are generally presented assafmbes reflects that, for each code amendment,
there are often multiple ways to comply; differennhtractors have a range of experience and a range
of costs for products and labor; there is uncetydamestimating benefits and costs of building
projects.

It is assumed that all increased first costs assgrhdirectly to the owner of the building.

“Cost” represents retail cost

Data sources included architects, builders, trpéeialists, product suppliers, staff experience,
energy modeling, other studies and analyses.

Generally, conservative values have been chosas 8onot overstate benefits or understate costs.

Building-specific benefits and costs were develofpedwo prototypical buildings to which the majiyri
of the amendments could be applied:

Residential

- 1,600 square foot ranch over full basement (3,2@0rditioned area)
- Natural gas heat

- $250,000 sales price, financed with a 6%, 30-yeatgage

- $2,600 annual utility cost

Commercial

— 15,000 square foot office building, two stories

— Natural gas heat

— $162 per square foot construction cost ($2.4 Millio
- $14,000 annual utility cost

The team recognizes that these are limited exanmplig® many types and sizes of buildings in the
market. These were developed to provide a morelikngeference for benefits and costs.

Benefits and costs associated with each amendmeptavided in Appendix 1 (residential) and
Appendix 2 (commercial). Totals are shown in Taldesd 4, representing the set of applicable green
building practices for each project. The base tatee prototype project meeting current Fort @alli
code requirements.
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Table 3: Quantitative Results — Residential Prototye (1,600 square foot ranch)

Description Range ($) Range (%)
Sales Price Increase $2,800 to $5,600 1% to 2% of sales price
Monthly Mortgage Impact $17 to $34 1% to 2% of monthly payment
Annual Utility Cost Savings $65 to $171 3% to 7% of utility cost
Energy Savings -- 5% to 10% of annual use
Water Savings -- 5% to 10% of annual use
Carbon Savings -- 5% to 10% of annual emissions

Table 4: Quantitative Results — Commercial Prototyp (15,000 square foot office building)

Description Range ($) Range (%)
Construction Cost Increase $30,000 to $100,000 1% to 4% of construction cost
Annual Utility Cost Savings $1,800 to $3,400 13% to 25% of utility cost
Energy Savings -- 24% to 36% of annual use
Water Savings -- 20% of annual indoor use
Carbon Savings -- 17% to 26% of annual emissions

Enforcement costs were also estimated using conmp@amalysis. The Building Official evaluated the
impact of each amendment on the time requiredltor peview, field inspection and administrative
tasks. Estimated increases versus the workloadiasso with the existing codes are on the order of
45% for residential projects and 25% for commerprajects (see Appendix 3 for more detail). The
increased workload translates to an additionafull§ime equivalent positions in the Building
Department, valued at approximately $158K annualysalary and benefits.

3.1.2 Community-Scale Analysis

The consultant reviewed published regional ancbnatistudies of green building benefits and costs
relative to individuals as well as communities,remmies and ecosystems. The consultant also spoke
with City economic development staff. This reseanthicates there are many benefits associated with
green, high-performing buildings, including eneemd environmental awareness, economic health,
community pride and the opportunity to hedge adaitibty rate increases.

Based on the available information, the consultgaintified four benefits with sufficient confidenice
inform the Fort Collins analysis. These are sumpearihere; additional information is provided in
Appendix 4. Note that all of these analyses shbeldonsidered “order-of-magnitude” in nature.

Because there are many uncertainties when appilyegesearch to the green amendments, conservative
assumptions were made.

» Building valuation Studies show that labeled “green buildings” comdhaigher value in the
marketplace than their conventionally built coupsets. For this analysis, a one-percent increase in
valuation was applied.

» Occupant health and productivitResearch has shown that occupants of green hgsidend, on
average, to be healthier and/or more productive.ddnsultant extrapolated the research results to
estimate the 20-year net present value of heatthsavings for occupants of residential buildings
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($28 per person) and increased productivity of cenwml building occupants ($4.61 per square
foot).

Economic healthThis term reflects increased local economic @gtassociated with increased
construction spending. It ties to three of the fieoategories illustrated in Figure 1: Building
Sector, Jobs; Building Sector, Investment; and Canity, Economic Impacts. Based on
conversations with City economic development sta#,consultant used an economic multiplier of
0.5 of the increased construction cost. In othend®&d50% of the increased cost attributed to the
green amendments is re-injected into the local @wyn

Carbon reductionCarbon savings are the only ecosystem benefittdigal in this analysis. Though
carbon is not yet widely traded in the United Statevariety of research provides a basis to estima
the likely market value of savings. The consulizsed a value of $20 per metric ton of carbon
savings.

3.1.3 Benefit-to-Cost Ratio
The benefits and costs that have been quantifiededotaled and compared. This was done using the
following approach and assumptions:

A net present value approach was used to accoutiidestream of future benefits (such as annual
utility savings and improved occupant productivigyl)d compare them against costs incurred when
the building is built. Consistent with many buildianalyses, a term of 20 years was used. A 7%
discount rate, including 2% general inflation obds and services, was assumed.

Utility rates are assumed to stay constant at tsdafues.

Construction activity is assumed to be 200 new rwamel 10 new commercial office building
projects per year (other commercial constructiamoisreflected in the analysis). Actual constructio
activity is difficult to predict; the analysis mdds readily scalable.

Tables 5 and 6 summarize the data reported absexteapolated to the community scale using the
construction activity assumptions in the previouBdt. These summaries represent the benefits and
costs associated with one year of construction.

Table 6 includes a roughly estimated cost ($10Gspeiated with training and development of support
materials prior to the effective date of the graerendments.

It is important to recognize that the quantitawelysis only tells part of the benefits and cetisy.
Non-quantified aspects are discussed in the netibse
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Table 5: Community-scale Benefit Summary
("K” = thousand, “M” = million, “NPV” =

Net presenvalue)

Benefit Commercial Residential Total Notes
Individual, Utility Savings $273K $250K $523K | NPV of recurring benefits
Individual, Building Valuation $243K $500K $743K | One-time benefit at time of sale
Individual, Occupant Health . .
+ Productivity $69K $22K $91K | NPV of recurring benefits
Community, Economic One-time benefit at time of
Health $331K $420K $751K construction
Community, Carbon . .
Reduction $76K $50K $126K | NPV of recurring benefits

Total benefits | $2.23M

Table 6: Community-scale Cost Summary
(“K” = thousand, “M” = million)

Cost Commercial Residential Total Notes
Community, Training + L .
Support Materials $100K | One-time cost (mostly in 2011)
Individual, Initial $662K $840K | $1.50M | One-time costattime of

construction
Community, Enforcement $158K One-tlme_ cost at time of
construction
Total costs | $1.76M

Given the many assumptions underlying the dataepted in this section, the ratio of benefits tatgos
for the green amendments is $2.23 Million to $IMilion, equaling 1.3.

3.2 Non-Quantified Elements

As described above, not all benefits and costs baea quantified. Table 2 lists those that wereanot
includes brief comments for each. Some of thessgeaies could be quantified with more information.
Others are more inherently qualitative, such adb#reefits of a darker night sky.

Non-quantified benefits associated with each amemdrare listed under the “People” and
“Environment” benefit headings in the detailed dgdons available alvww.fcgov.com/gbpMany of
these benefits can be grouped into categoriesasichproved comfort (from improved building
envelopes and better-performing heating and coalystems), better indoor environmental quality
(from building materials with lower pollutant emisss, safer combustion appliances, whole-house
ventilation, building flush-out, acoustic requirems, improved outdoor environmental quality (Dark-
Sky lighting fixtures), and conservation of resagdor future generations (energy-efficiency measur
and construction waste recycling). Some of thesefits will accrue to the individual owner or
occupant while others are community benefits.

Non-quantified costs primarily reflect the proce$shange from conventional practices.
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4. Discussion
The building code green amendments involve mangstyjf benefits and costs. This analysis suggests:

» Benefits and costs can be associated with indilsgltize building sector, the community and
ecosystem. Costs incurred at one level can prodeicefits at multiple levels.

* Near-term cost increases, associated with the ml@sidg construction of a building project, are
balanced by recurring benefits delivered over ifieedf the building. Other community-level
benefits improve the economic picture.

» Initial cost increases projected for building patgeare not insignificant but represent relatively
small percentage increases (one to four percdm@3gtare within typical variance ranges for
construction.

» The green amendments align with Fort Collins comityugoals embodied in thénergy Policy
(2009),Water Conservation Plan (2009) and th€limate Action Plan (2008), while providing a
variety of benefits for building owners and occugan

» The green amendments do not provide a quick “paylfac building owners, based on a traditional
view of utility savings compared with increasedigesand construction costs.

» The relative magnitude of utility savings and agsec carbon reduction is considerably higher for
commercial buildings than for the residential secithe commercial opportunities are greater
because building code has lagged in addressingigegrtunities in the areas of building envelope
and commissioning.

» The three largest projected benefits are utiliggiregs, economic health gains and higher building
valuation. Making this latter benefit a reality Wwiquire education of the market and progress in
removing barriers in the appraisal and underwripnacesses.

Based on the elements quantified to date, totadfiisrare projected to exceed total costs.

While there are uncertainties in accurately qugimigf both benefits and costs, the intent of thislysis
was to capture the essence of the benefits ans witkin the scope, budget and timeframe of this
project.

To avoid overstating benefits or understating cdees analysis team has generally made conservative
assumptions. For example, building cost increased in the analysis generally reflect the current
situation in Fort Collins, in which some of the ardments address practices for which many
contractors have little experience and the infeestire to efficiently implement the practices is nell
developed. Experience with past code changes suilpgsnany costs are likely to significantly
decrease over time, as contractors move up theifeacurve and infrastructure matures. It shousd al
be noted that there are exemplary green, high-pedoce buildings in Fort Collins that deliver aosiy
array of benefits with little or no cost increasenpared with conventional construction.
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Appendix 1

Component Analysis Summary: Residential Prototype

Direct Owner Financial Impact

2/15/2011 Initial Cost Impact Range Net Utility Savings Range ($/yr) Maintenance /
- - - Durability Impacts (1)
# GB Practice Notes Low High Notes Low | High
Construction waste Net change = increased
1 . recycling cost less decreased $0 $200 $0 $0 N/A
recycling .
landfill cost
. No tropical hardwoods used
2 |Certified wood Ii:entry level home $0 $0 $0 $0 N/A
. . Potential to avoid large maintenance/repair
3 Wmdgvys, skyl|ghts, $250 $350 $0 $0 costs related to exterior water leakage at
doors: installation - §
fenestration openings
Building envelope: N/A for gas-heated prototype N/A for gas-heated
4 |thermal specifications, g prototype | 45 200 | $2,500 9 $300 | $400 |nia
) home prototype home
electric-heat homes (2)
Avoid significant window replacement cost
Basement windows: when basement is finished
s thermal s ecificatioﬁs $45 $75 $3 $6
P Reduced maintenance costs related to
condensation on windows
Hypothetical savings vs
i(():():SIOR)C requirement (7.0 Hypothetical: less maintenance / repairs to
Air sealing: Field study shows most new $100/yr gas heat, $250/yr EE::S::Q g:\?ittise)smmg air condensing in
6 |. N homes already tighter than $50 $200 |Jelec heat $0 $25 9
tight construction
proposed standard Reality: Typically $0 (already captured b
Reality for most houses: $0 N Y- Typicaly Y cap Y
tight construction)
(already captured by even
tighter construction)
7 !nsulamqn: $200 $350 $30 $60 |Minor savings possible
installation
8 Heating + cooling
systems: des!qn_ - X Evaluate benefits + costs for Equipment running within manufacturer
Heating, ventilation, air Evaluate benefits + costs for . ;
Lo $400 $500 |these two measures $30 $60 |spec will need less maintenance and last
conditioning (HVAC) these two measures together
9 together longer.
systems:
commissioning
10 |Water-efficient fixtures $50 | sgoop [SAveswalerwastewater, | g | g50 /A
natural gas
Low = sealed, tested
Safer combustion mechanical room Low = less air leakage
11 |appliances: new $1,300 $2,500 $12 $60 |Health benefits = maintenance savings
construction High = safer furnace + water High = 90 AFUE furnace
heater
Safer combustion
12 |appliances: existing N/A for new construction $75 $150 [N/A for new construction $0 $0 Health benefits = maintenance savings
buildings (2)
Health benefits = maintenance savings
Low-Volatile Organic
13 [Compound (VOC) $200 $400 $0 $0 No info regarding durability of low-VOC
materials products versus conventional. Higher or
lower maintenance?
. o ) Operating cost INCREASE N .
14 |Whole-house ventilation |Exhaust-only system $150 $400 rather than savinas ($60) | ($120) [Health benefits = maintenance savings
15 Extenor Ilg_htmg: $40 $120 Assume no change in lamp $0 $0 N/A
fixture design wattage
16 |Building owner education $150 $300 $10 $20 Properly_operatt_ed and malnta_lned eqpt
should yield maintenance savings.
INITIAL COSTS UTILITY SAVINGS BENEFIT (1)
TOTALS for new construction,
prototype home (2) Low [ High Low | High
Purchase price - .
$2,835 | $5,595 |. P $65 | $171 |Annual utility bill decrease
Increase
1,600 sq ft ranch over full basement (3,200 sq ft total) $17 $34 Monthly mortgage $5 $14 [Monthly utility bill decrease
Natural gas heat payment increase
$250,000 sales price, 6%, 30-yr mortgage p B
™ ercent of base price - .
$2,600 annual utility cost 1.1% 2.2% P 2.5% | 6.6% |Percent of base utility bill
or payment

(1) Savings due to reduced maintenance / enhanced durability are not quantified or reflected here. They would improve the economic case for the building owner.

(2) Two measures not applicable to new, gas-heated prototype home are not included in total costs or benefits.




Component Analysis Summary: Commercial Prototype

Appendix 2

Direct Owner Financial Impact

2/16/2011 Initial cost impact range Net utility savings range ($/yr) Maintenance /
- - - Durability Impacts (1)
# | GB Practice Notes Low High Notes Low High
Net change =
Construction & Site increased recycling
! waste recycling cost, decreased landfill $0 $600 g0 $0 NIA
cost.
2_|Certified Wood $0 $0 $0 $0 N/A
Requires next step of - .
T—— . - Allows monitoring of specific
3 Energy D|str|lbut|0n $1,650 $1,950 |nst§|led momtonn_g $0 $0 systems, potentially leading to
Design Requirements equipment to realize ) )
- maintenance savings.
savings
Less infiltration and thus less
2 Bwlgmg Envelope: Air $11,250 $22,500 $750 $1,050 mqslture transport through .
Barrier building envelope resulting in
better durability
Building Envelope: Does not apply to gas- Does not apply to
5 |electrically heated heated building - not $2,250 $3,750 gas-heated building - $450 $600
buildings (2) Jincluded in total not included in total
Building Envelope: May improve building durability
6 |Installed insulation $0 $0 $255 $315 by reducing condensation sites
standards within the envelope.
Control of loads in .
7 [Hotelmotel guest Assumes 15,000 SF of $16,050 $23,100 Assumes 15,000 SF $2,250 $2,850 Longer life for I_amps and
rooms. of rooms. equipement being controlled.
rooms (2)
8 Outdoor lighting Cost for controls $450 $600 $180 $210 Longer life for lamps being
controls controlled.
Occupancy sensor Utility incentives would
° controls reduce cost $1,200 $1,500 $60 $75
Energy assessments Assessement cost Savings result only if
10 gy as: covered by Fort Collins $0 $0 recommendations $0 $0
for alterations (2) . .
Utilities. are implemented.
Water savings only -
11 |Water-efficient fixtures $0 $0 does not include $30 $330
natural gas or
stomrwater.
Potentially improves
12 |HVAC IAQ Design $0 $0 $0 $0 maintainability of HVAC
equipement.
Costs represent HVAC Sénnaallltorfl;-t;r:t?acost
13 |Building flush-out tech time to reprogram $900 $1,050 p Y $0 $0
energy used to
system. -7 - .
condition outside air.
Health benefits = maintenance
savings
Low-Volatile Organic
14 |Compound (VOC) $0 $1,500 $0 $0 No info regarding durability of
materials low-VOC products versus
conventional. Higher or lower
maintenance?
Depends on baseline A building envelope enhanced
15 |Acoustical Control (2) he $0 $25,500 $0 $0 for acoustic purposes may also
building envelope.
be more durable.
Based on complexity of Improved operations &
16 |Commissioning systems to be $15,000 $75,000 $585 $1,455 |maintenance for commissioned
commissioned. systems.
TOTALS for new construction,
. INITIAL COSTS UTILITY SAVINGS BENEFIT (1)
prototype commercial
office building (2)
Low High Low High
) - Construction Annual utility bill
15,000 sq ft office building $30,450 $104,700 ; $1,860 $3,435 Y
Natural gas heat costincrease decrease
$2.4 Million construction cost Percent of
14,000 | utilit t . Percent of base utilit
* annual utiiity cos 1.3% 4.4% construction 13% 25% bill y
cost

(1) Savings due to reduced maintenance / enhanced durability are not quantified or reflected here. They would improve the economic case for the building owner.

(2) Some practices apply only to unique situations or specific buildling types and were not included in the totals for the representative building.




Appendix 3
Component Analysis Summary: Enforcement Costs

Enforcement costs were estimated using component anaysis. The Building Official evaluated the
impact of each amendment on the time required for plan review, field inspection and administrative
tasks, for the same prototype buildings used to estimate building-specific benefits and costs. Results are

summarized in Tables 1 and 2.

Table 1. Residential Enfor cement Time I mpacts

Scenario Plan Review Field Inspection | Administrative Total
Current codes 6.0t0 8.0 hrs 3.1to 5.3 hrs 2 hrs 11 to 15 hours
Additional time for proposed 1.6to 2.8 hrs 1.9t0 3.2 hrs 1hr 5to 7 hours
green amendments
Total time with green 7.6 to 10.8 hrs 5.0t0 8.5 hrs 3 hrs 16 to 22 hours
amendments
Apprpxmate percentage 30% 60% 50% 45%
time increase
Table 2: Commercial Enforcement Time | mpacts

Scenario Plan Review Field Inspection Administrative Total
Current codes 16 to 24 hrs 5.9t09.1 hrs 2 hrs 24 to 35 hrs
Additional time for proposed 2.3t0 3.8 hrs 2.2t0 3.3 hrs 1hr 6 to 8 hrs
green amendments
Total time with green 18 to 28 hrs 8to 12 hrs 3 hrs 29to 43 hrs
amendments
Approximate percentage 15% 20% 50% 2504

time increase




Appendix 4
Community-Scale Analysis

To provide insight to complement the componentysigslapproach, the consultant reviewed published
regional and national studies of green buildingdbiés and costs relative to individuals as well as
communities, economies and ecosystems. The consalto spoke with City economic development
staff. This yielded additional information that papted the community-scale analysis.

The community-scale benefits and costs are chatigrtg quantify, given the range of variables and
factors involved. Based on the available informatibe consultant felt that four benefits could be
quantified with sufficient confidence to inform tRert Collins analysis: building valuation, occupan
health and productivity, economic health, and cantsaluction. This appendix provides information
about data sources and how the information theyighed was applied to estimate each of these
benefits.

The studies used in this analysis represent oftéarenced sources (e.g., by U.S. Green Building
Council) and/or sources referred through the geeeandment development project (by members of the
advisory committees and other stakeholders) omdpe#ding benefits and costs. They do not represen
an exhaustive literature search.

Because there are many uncertainties when applyengesearch to the green amendment packages,
conservative assumptions were made and the nurgbeesated through this approach should be
considered “order-of-magnitude” in nature.

1. Building Valuation
Two green building studies were used to informraéedential valuation analysis:

» ICF Incorporated (Nevin and Watsoi)idence of Rational Market Values for Home Energy
Efficiency The Appraisal Journal, October 1998.

» Earth Advantage Institute (Ann Griffin{Gertified Home Performance: Assessing the Market
Impacts of Third-Party Certification on Residentiabperties May 2009.

The first study’s findings indicate a $20 increasenarket value for every $1 in annual energy sgsin
The second study reports three to five percentenighlling price for homes with a third-party
sustainable certification such as ENERGY STAR aké&D for Homes.

For the Fort Collins analysis, the method in thstftudy was used to calculate a one percentasere
in home value based on the estimated utility saviiipis method is more conservative than the second
study and also reflects that no third-party cexdifion is associated with the amendments.

Two green building studies were used to informdbeamercial building valuation analysis:

* McGraw-Hill - Business Benefits of Green Buildings SmartMarkpbReBuilding & Occupant
Performance Driving Green Investment in Existingr@eercial BuildingsNovember 2010

» University of California Energy Institute (Eichhn|tKok, and Quigley)Doing Well by Doing Good
— Green Office BuildingsAugust 2006



These studies indicate that green high-performinfglings typically have increased value in the
marketplace compared with their conventionally tcdlunterparts. According to the first study, green
buildings have a five percent higher valuation andupancy rates, and one percent higher rental
incomes. The second study reports two percent higins; when adjusted for occupancy-level, this
translates into six percent higher effective rents.

Because the green amendments do not addressladl gfeen attributes in the buildings studied dued t
regulatory approach does not include visible bogdabels, a conservative value of 1% was chosen to
represent the increase in valuation.

Building valuation benefits tabulated in the benhedist report were derived by applying the one gretrc
increase to the values used for the prototype imgi&d multiplied by numbers of projected new
buildings. These benefits are considered one-ticceroences.

2. Occupant Health and Productivity
These studies were used to value occupant healtpraductivity:

* US Green Building Council (Gregory Kat§reening America’s Schools — Costs and Benefits
October 2006.

» Gregory KatsThe Costs and Financial Benefits of Green BuildingsReport to California’s
Sustainable Building Task Forc®ctober 2003.

Overall, the studies were conducted on buildings thatured indoor air quality improvements related
to ventilation and controls for temperature andytaht sources.

The first study, for schools, was used to estirttaehealth benefits for the residential sector. Sty
indicates 20-year net present value (NPV) savifig8ger square foot for reducing asthma and
colds/flu. A conservative 10% proration of this blemark, multiplied by an estimated 35 square feet
per child (in a school setting), was used to caleu dollar-per-person value that could be apptied
the prototype home. This approach yields a 20-i& benefit of $28 per person, $112 per home, for
health cost savings.

The second study, which indicates 20-year NPV prtdty benefits of $37 to $55 per square foot for
LEED-certified buildings, was used to value inceshproductivity in commercial buildings. Because
the green amendments are not as extensive as L&dtrements, a conservative 10% proration to the
average of the study findings, or $4.61 per sqt@t was used. This rate per square foot was then
multiplied by the prototype commercial buildingesito estimate a 20-year NPV of $6,900 per building
for productivity gains.

3. Economic Health

The economic health benefits of the code amendmegris based on information provided by the
City’s Economic Advisor, Josh Birks, relative toredel used to assess the Mason Corridor. This
information included multipliers for direct, indoeand induced benefits. Direct benefits repretdent
actual amount spent or invested. Indirect benéfitsemental) are defined in this model as increase
economic health, by local suppliers, necessaruppart local impact. Induced benefits are defined a
impacts on all local industries from wages derifredh both direct and indirect impacts. The total
multiplier for all three benefits is 1.5, basedlo@ for direct and 0.5 for indirect and induced.



To ensure a conservative approach, only multipfiersndirect and induced benefits were used toeal
the local economic benefits of the incremental t@&tnplement the amendments for new buildings
(both commercial and residential). The result igeonomic benefit of $2,000 per home and $31,000
per commercial building. These benefits are comstlene-time occurrences.

4. Carbon Reduction

Projected utility savings (electricity and natugak) were used to calculate carbon dioxide equivale
(COye) emissions reductions for both residential ardroercial buildings. Point Carbon’s report,
Carbon 2010 Return of the Sovereitytarch 2010, indicates an expected carbon priéd 6fto $20 per
metric ton if trading is instituted in the Uniteth&s. TheStern Review of the Economics of Climate
Change March 2007, estimates the social cost of carbdret$85 per metric ton.

Based on these two reports, $20 per ton, or thedmgl of the range in the Point Carbon approach, wa
used to assign value to the carbon reduction beofatditility savings. The annual value was then
converted to a 20-year NPV.



	BCA report Final 2011-03-29.pdf
	Appendix 1 - Component Analysis Summary Residential 2011-02-15
	Appendix 2 - Component Analysis Summary Commercial 2011-02-16
	Appendix 3 - Component Analysis Summary Enforcement Costs FINAL
	Appendix 4 - Community-Scale Analysis FINAL

