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Executive Summary

Residential windows kill several hundred birds annually. Thus is essential that bird safe glass be used wherever possible.  Progress in this effort has been stymied by the assumption that bird safe glass is too expensive.  This analysis shows that is not the case.

The cost of bird safe glass will not be a significant barrier to its use in the two largest residential glass markets – new homes and replacement windows. This is the case because -

· In new homes the cost of the windows is less than 3% of the total cost of the home. (Source: National Association of Home Builders.)  Therefore, even if bird safe glass is significantly more expensive, it will increase the  monthly payment by only $2-$6 for a $300,000 home.
· In replacement windows, the glass itself is about 30% of the cost of the installed window. If bird safe glass costs 25% more than ordinary glass, it only adds 7.5% to the cost of the replacement window – or $30 to the cost of a $400 replacement window. It will increase the monthly payment for 10 windows by between $2 and $10. A single window unit, without bird safe glass, can cost between $300 and $1,200 for standard sizes – a price range so broad it can accommodate the cost of bird safe glass.

Purpose: This memorandum evaluates the effect on consumer acceptance of the possible increased cost of bird safe glass in residences. It includes both replacement windows and new construction.  It does not address the availability of bird safe glass windows.  This analysis does not apply to commercial buildings.  The conclusions in this summary are the result of an in-depth analysis which are shown in the spreadsheet in the Background document. Other important information is there also.

Why Use Scenarios.  Since we do not know what the cost difference of bird safe glass is or will be, the best approach is to use several scenarios. The 3 scenarios assume that bird safe glass is 10%, 25% and 50% more expensive. This range was confirmed by an industry expert.  The costs from the three scenarios provide the information needed to assess the future cost implications of bird safe glass.

Three Key Concepts 

1. Twenty-five Per Cent More is Not 25% More The idea that bird safe glass costs may cost 25% or 50% more than standard glass does not mean that a window with safe glass is 25% more costly.  The glass itself is only about 30% of the cost of the window installed.  So if bird safe glass cost 20% more it is only 7.5% more costly.
2. The Customer Does Not Buy Bird Glass  The customer buys an installed window – not the glass. The purchase of a new home or set of replacement windows is usually financed. Thus the question, from a consumer point of view, is “how much does the increased cost of the bird safe glass add to the monthly payment.”  The installation of bird safe glass would raise the monthly payment for a new home $300,000 by $2-$6 and the cost of ten (10) replacement windows by between $2-$10 per month.

3. Cost Goes Down as Demand Increases

The price of another glass product, solar panels, illustrates how the price of bird safe glass can fall rapidly as demand increases.  Under Swanson’s Law, the price drops by 20% for every doubling of shipped product. The cost of solar panels has generally been following Swanson’s Law. Home solar installation costs have fallen from $57,000 to $24,000 in 10 years – about in half. The price of solar equipment has dropped by 89% since 2010.

Competitive market

Prices come down in competitive markets. There are over 20 manufacturers of bird safe glass at the American Bird Conservancy site.

Costs of Bird Safe Glass In Perspective

a. The variation in the prices for standard windows are between $300 and $1,200. This difference is far more than the highest cost scenario..
b. Consumers will pay more for better windows. The cost difference between a vinyl and a wood clad window at retail is about $143.  That is seven times the 10% premium for bird safe glass, three times the 25% premium, and about the same 50% premium.
c. The variability in lumber costs which builders expect is five times the premium for bird safe glass in the 25% scenario.

The computations on which these conclusions are based are in a spreadsheet at the end of this document or can be downloaded at https://ornithologycenter.com/birdsafeaffordable/

Background Material

1. Bird Safe Glass
2. Costs in Perspective
a. Wide variation in window prices
b. The difference in wood clad window over vinyl is far greater than the cost of bird safe glass in two scenarios
c. The variability in lumber costs is far greater than the premium for bird safe glass
3. Conservative assumptions
4. Political feasibility of bird safe residential building codes
5. Implications for commercial bird safe glass affordability
6. Polling to assess the market potential of bird safe replacement costs
7. NAHB estimates for window share of construction costs.
8. Glass cost estimate
9. Vinyl vs. wood comparison
10. Explanation of spreadsheet and spreadsheet 


1. What is Bird Safe Glass 

Birds hit glass for two main reasons; they either think it is a clear space that they can fly through or see the reflection of habitat that they want to fly to. Glass can be only be considered Bird-Safe if birds recognize it as a barrier. The reflective and or see-through quality must be eliminated by covering the surface with a film, coating, or visual pattern alerting the birds to its presence. For reflective placements, this must be on the outside surface (surface #1) and at a minimum, follow the 2” x 4” rule. For glass in a see-through setting, the visual pattern can be on any surface, as long as there is always equal light on both sides of the glass, allowing an internal pattern to be clearly seen at all times.

2. Added Cost Of Bird Safe Glass Costs In Perspective

· According to Home Adviser, window installation costs on average $5,860, or between $2,950 and $9,051. Labor typically costs $150 to $800 per window, or about $40 an hour per person. A single window unit can run between $300 and $1,200 for standard sizes, far more than even a 50% premium for bird safe glass ($107).

· Vinyl vs. Wood Cost Difference Exceeds Bird Safe Premium  The cost difference between a vinyl and a wood clad window at retail is about $143.  That is  seven times the 10% premium for bird safe glass, three times the 25%, and about the same as the 50% premium. 

· Lumber Cost Variability Illustrates the Minor Cost of Bird Safe Residential Glass  Builders may object to the uncertainty in price for bird safe glass. The builder regularly budgets for lumber cost variability . The lumber cost of a typical home is about $10,000 for a 2,000 sq. ft. home (NAHB) The average monthly variation in lumber costs is $247 (2000-2010 Fed Reserve, not the current unusual market)  The variability in lumber cost month to month is 5 times more than a hypothetical increased cost of 25% for bird safe glass

3. Conservative Assumptions

This analysis is based on conservative assumptions. 

The cost of windows in new homes and glass purchased by a manufacturer may be much less than the retail price assumed in this analysis. Therefore the 10%. 25% and 50% premiums for bird safe glass would be proportionally lower.

The analysis used the NAHB estimate of 2.4% for the cost of the windows in a new home.  In fact, that 2.4% also includes doors, including the garage door.  Thus the price of the windows may be much less than 2.4%

4. Political Feasibility of Bird Safe Residential Codes

The low cost of bird safe glass makes a safe bird glass code requirement politically viable.. No buyer will notice a difference in his monthly mortgage loan of $3.  As noted above, the developer plans for far greater variability in lumber prices than the bird safe glass premium.  A cost difference of less than 2.4% for bird safe glass will be hardly noticeable to the builder or developer.

5. Implications for Commercial Bird Safe Glass 

The effect on the final cost of the proposed building, if it is all clad with glass, will probably be more than the effect on residential construction.  However, other costs may be present in urban buildings (foundations, moving utilities,  planning and permitting) that are not present in new homes.  In a tract home development the “soft costs” can be amortized over 100-1,000 homes. In an urban building all such costs are part of the cost of a single building.  Installation costs may be much higher in urban buildings. Likewise many urban buildings are not glass clad, so that the added cost of bird safe glass will not be significant in the monthly payments which service the loan or bond. Also, some private urban buildings and municipal buildings, are financed with bonds which have very long amortization periods and very low costs.  In each case the added cost of the glass should be compared to the loan amortization level to see if the difference is significant.

6. Polling To  Assess the Market Potential of Bird Safe replacement Windows

With regard to replacement windows, with this sensitivity analysis we know the questions that need to be asked in a poll to assess consumer acceptance of bird safe replacement window. The polls could ask, “If you buy 20 replacement windows at a cost of about $12,000 would you be willing to pay $9, $23, $48 more per month for bird safe glass.”  With this information we can determine at what price the additional cost of bird safe glass is acceptable

6. The National Association of Home Builders Estimates of Window Share of Construction Costs 


The NAHB annually provides a breakdown of the costs of a new home.   Note below in line 1B that the construction cost is about 60% of the home’s cost.  Under Section II, Construction Costs, line IV. O,  note that 4% cost includes both windows and doors, including the garage doors. In this analysis, I have not subtracted the cost of the garage door and other doors.  This may lower the 4% substantially.

[image: ]
. 

7. Glass Cost Estimate

The invoice for the glass pane used in this analysis follows.  Note that this is a consumer sale and the wholesale price may be much lower.

[image: ]

8. Vinyl Vs. Wood Comparison

The added cost for a wood frame window, compared to a vinyl, is $143.  This is seven (7) times the 10% premium for bird safe glass, three times the 25%, and about the same 50% premium.   

[image: ]
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9. The computations on which the data in the executive summary are based are presented in the spreadsheet that follows or which can be downloaded at https://ornithologycenter.com/birdsafeaffordable/

This section explains the spreadsheet that follows.  It has two parts.  The first explains how the estimates of the cost of a bird safe window were developed.  The second explains how the estimates of the effect of the price of bird safe glass on the consumer’s monthly debt service payment, were developed.

The spreadsheet is the source of the cost estimates in the summary.
. 
Section1. Computing the Cost of Bird Safe Glass

Separate Glass Cost from Window Cost

To determine the cost impact of bird safe glass, the cost of the glass needs to be separated from the cost of the window.  The installed window cost also includes the frame, delivery, and all the other costs associated with installation.  
 
Cost of A Pane of Glass  A supplier, One Day Glass will deliver a pane of double paned window glass 31” by 38” for the price indicated at F5 (Pink) This separates the cost of the glass from the price of the window as a whole. The cost of glass is only about 30% of the installed window cost. It does not change as the window is manufactured, delivered and installed. 
 
Added Cost of Bird Safe Glass  The added cost of bird safe glass was determined by multiplying the cost of the pane of glass by 10% 25% and 50%. As an example, if the glass costs $100, the added cost is +$10, +$25, +$50 respectively.  In this case the added cost ranges from  $21-$107.  G7-G9 Dark yellow (The 3 Scenarios 10% 25% and 50% were recommended by industry expert.)  

Glass Costs Are Constant The costs related to glass do not change hereafter. 

The Manufactured Cost of a Window The Home Depot cost for the same sized window as the pane of glass was used to approximate the cost of a manufactured window (Wholesale prices are not available.) It does not include installation, but does include some amount for shipping and retail markup. D12 Light Blue $330.  

Cost of Bird Safe Installed Window  The cost of the installed window is about twice the cost of the manufactured window (D19)Red (DOE estimate) The added costs of bird safe glass, from  G7-G9 are added to the base installed cost resulting in an installed price for bird safe windows shown in D20-D22 Bright green. Note that only the glass cost increases, not the cost of the other elements of the installed window. 

Glass Share of Window Cost. The percentage of the cost of the installed window which is glass is computed is shown at E24. The added cost of the bird safe windows as a per cent of the base installed cost are at E25-E27. Blue  If the manufactured cost is less, the percentage of added cost of bird safe glass will go up.  For every $100, it will increase by 1%, 2% and 5%.

Using actual costs, this results in a window costing between $700 and $800.  The average cost of an installed replacement window is $600. Window prices vary by $600 depending on the type and quality of the frame, the type of glass and other factors. 

Section 2. Effect on Final Consumer Monthly Debt Service Payments

The cost the consumer sees is not the cost of the bird safe glass, it is the amount he pays for the installed window. Thus, the next step is to estimate the effect on the consumer price of adding bird safe windows. Since homes and most large purchases are financed, the change in the monthly payment is estimated.

Replacement windows and windows in new construction are the two largest markets for residential glass.

Replacement Windows Cost of Bird Safe Glass

The base installed cost is at E32 (from D19) The cost of an installed bird safe window is the installed base cost (D32) plus the added costs of the bird safe glass from G7-G9. The cost of the installed bird safe windows are shown at E33-E35. If the buyer orders 10 windows, the costs are shown of the 10 windows is shown at D40-D42. It is assumed that the buyer finances with a home improvement loan. An online calculator for home improvement loans (8% -10years) was used to determine the effect on monthly payment of 10 bird safe windows vs. ordinary glass windows.  The monthly payment for each scenario is at E39-E42.  The extra cost per month is shown at F40-F42.  Yellow

Section 2.   New Home Cost of Bird Safe Glass.

The new home bird safe window costs are computed differently. The NAHB estimates that the windows are 2.4% of the finished cost of a home. (See Background NAHB section.) Since this amount also includes the doors, including the garage door, the percentage may be significantly lower. Using a $300,000 home as base case, the cost of all the home’s windows is $7,200.  E4 Light Green

The cost of the bird safe glass windows is the cost of the windows plus the added cost of bird safe glass. To determine the cost of  the bird safe windows, the installed cost ($7,200) is multiplied by the percentages in E25-E27. Blue. These are the percentages that the added cost of safe glass is of the cost of standard glass installed window.  The added cost to a home for each scenario is at E51-E53. Light pink G51-G53 shows the added cost of safe windows as percentage of the purchase price

These additional costs for bird safe glass are added to the $300,000 cost of the home to determine the cost of the home with bird safe glass. F56-F58. Dark Blue

An online mortgage calculator was used to estimate the added cost of safe glass for the whole home compared to monthly payment for ordinary glass. (used 5.78% for 30 years.) The increase in the monthly payment for using bird safe windows are at G63-G65.(purple)

Cost Per Bird Saved

As avian conservationist, we should be asking, “What is the least costly option to save a bird.” If we do not know this how can we target our efforts? The costs per birds saved as a result of the added cost of safe glass is shown at E75-E81.  Dark green.
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Determining Added Cost of Bird Safe Glass

 

The base case is a window that is  31 38

which cost cost 

$213.97

Base Cost of tempered glass for the above window size $213.97

Added Cost Glass 

for 3 scenarios

Three scenarios used to estimate Bird Safe Glass 10% $235.37 $21

the added cost of bird safe glass Bird Safe Glass 25% $267.46 $53

Bird Safe Glass 50% $320.96 $107

Determining Cost of  Manufactured Window

Standard  Glass.Home Depot Price $330 $330home depot price

10%Bird Safe Glass $351

25%Bird Safe Glass $383

50%Bird Safe Glass $391

45%Source DOE uses 55%

Cost of the Installed Window Standard  Glass. $733

10%Bird Safe Glass $755 10% $21

25%Bird Safe Glass $787 25% $53  

50%Bird Safe Glass $840 50% $107

All base glass as a % of installled  window 29%

3%

7%

13%

Replacement Windows

These estimates use the window size and price  assumed in this analysis.

number of windows 10

base cost for not safe per window installed Standard Glass Cost $733

10%Bird Safe Glass 10% $755

25%Bird Safe Glass 25% $787

50%Bird Safe Glass 50% $840

Financing Costs For Replacement Windows

Financing Home Improvement Loan 8% 10 years

Monthly 

Payment

Added 

monthly 

payment

multiple windows Standard Glass Cost $7,333 $69

Bird Safe Glass $7,547 $71 $2

Bird Safe Glass $7,868 $72 $3

Bird Safe Glass $8,403 $79 $10

New Homes

This analysis is performed differently than the "ground up estaimte" used for replacment windows. 

 It is based on the estimate  that windows are 2.4% of the total cost of a new house. Source. NAHB

It assumes that the increased percentage of the cost of safe glass is the same as for an installled window

Cost of new home $300,000

Percent Windows 

of home

  

Cost of windows Installed $7,200 NAHB 0.024

added cost 

per home As % of home cost

The added cost of birdsafe glass as a % of 

the installled cost. 3% $210 0.07%

7% $489 0.16%

13% $917 0.31%

Standard Glass Cost $300,000

Cost of New Home With Bird Safe Windows Bird Safe Glass 10% $300,210 $300,210

Bird Safe Glass 25% $300,489 $300,489

Bird Safe Glass 50% $300,917 $300,917

Financing Costs for New Home

Additional Payment Per Month

added cost/month safe glass

Standard Glass Costbase mortgage cost $1,756

Bird Safe Glass 10% $1,758 $2

Bird Safe Glass 25% $1,759 $3

Bird Safe Glass 50% $1,762 $6

Cost Per Bird Saved

It is assumed that a home with bird safe windows saves 4 birds per year.

bird saved 4 4

years 20 20

total 80 80

Cost Per Bird Saved  Replacement Cost/per bird of saved of added financing cost

Bird Safe Glass 10% $0.03

Bird Safe Glass 25% $0.04

Bird Safe Glass 50% $0.13

Cost Per Bird Saved New Homes

Bird Safe Glass 10% $0.03

If  bird safe glass cost 10% more than plain double paned glass, 

If  bird safe glass cost 25% more than plain double paned glass, 

If  bird safe glass cost 50% more than plain double paned glass, 


Microsoft_Excel_Worksheet.xlsx
base comutations one day glass

				Determining Added Cost of Bird Safe Glass																																 

				The base case is a window that is 		31		38		which cost cost 		$213.97

				Base Cost of tempered glass for the above window size								$213.97		Added Cost Glass for 3 scenarios

				Three scenarios used to estimate		Bird Safe Glass		10%				$235.37		$21

				the added cost of bird safe glass		Bird Safe Glass		25%				$267.46		$53

						Bird Safe Glass		50%				$320.96		$107

				Determining Cost of  Manufactured Window



				Standard  Glass.		Home Depot Price		$330		$330		home depot price

				10%		Bird Safe Glass		$351

				25%		Bird Safe Glass		$383

				50%		Bird Safe Glass		$391





												45%		Source DOE uses 55%

				Cost of the Installed Window		Standard  Glass.		$733

				10%		Bird Safe Glass		$755		10%		$21

				25%		Bird Safe Glass		$787		25%		$53																 

				50%		Bird Safe Glass		$840		50%		$107



				All base glass as a % of installled  window						29%

				If  bird safe glass cost 10% more than plain double paned glass, then the added cost to the consumer  is --						3%

				If  bird safe glass cost 25% more than plain double paned glass, then the added cost to the consumer  is --						7%

				If  bird safe glass cost 50% more than plain double paned glass, then the added cost to the consumer  is --						13%



				Replacement Windows

						These estimates use the window size and price  assumed in this analysis.

				number of windows		10

				base cost for not safe per window installed		Standard Glass Cost				$733

				10%		Bird Safe Glass		10%		$755

				25%		Bird Safe Glass		25%		$787

				50%		Bird Safe Glass		50%		$840



				Financing Costs For Replacement Windows

				Financing Home Improvement Loan 8% 10 years						Monthly Payment		Added monthly payment

				multiple windows		Standard Glass Cost		$7,333		$69

						Bird Safe Glass		$7,547		$71		$2

						Bird Safe Glass		$7,868		$72		$3

						Bird Safe Glass		$8,403		$79		$10

				New Homes



				This analysis is performed differently than the "ground up estaimte" used for replacment windows. 

				 It is based on the estimate  that windows are 2.4% of the total cost of a new house. Source. NAHB

				It assumes that the increased percentage of the cost of safe glass is the same as for an installled window

						Cost of new home				$300,000				Percent Windows of home				  

						Cost of windows Installed				$7,200		NAHB		0.024

										added cost per home		As % of home cost

				The added cost of birdsafe glass as a % of the installled cost.		3%				$210		0.07%

						7%				$489		0.16%

						13%				$917		0.31%

						Standard Glass Cost						$300,000

				Cost of New Home With Bird Safe Windows		Bird Safe Glass		10%		$300,210		$300,210

						Bird Safe Glass		25%		$300,489		$300,489

						Bird Safe Glass		50%		$300,917		$300,917

				Financing Costs for New Home

				Additional Payment Per Month

												added cost/month safe glass

						Standard Glass Cost		base mortgage cost		$1,756

						Bird Safe Glass		10%		$1,758				$2

						Bird Safe Glass		25%		$1,759				$3

						Bird Safe Glass		50%		$1,762				$6

				Cost Per Bird Saved

				It is assumed that a home with bird safe windows saves 4 birds per year.



				bird saved		4		4

				years		20		20

				total		80		80

				Cost Per Bird Saved  Replacement						Cost/per bird of saved of added financing cost

						Bird Safe Glass		10%		$0.03

						Bird Safe Glass		25%		$0.04

						Bird Safe Glass		50%		$0.13

				Cost Per Bird Saved New Homes

						Bird Safe Glass		10%		$0.03

						Bird Safe Glass		25%		$0.04

						Bird Safe Glass		50%		$0.08





Vinyla and wood variability

				Vinyl Vs. Wood.		Lumber variability

				$143		$247						added cost safe

				7		12						$21

				3		5						$53

				1		2						$107





price range





Fin Mtg

		F

										Mortgaged Amount				Monthly Payment				Extra Monthly Payment  Safe Windows				https://www.google.com/search?q=monthly+mortgage+calculator+payments&oq=monthly+mortgage+calculator&aqs=chrome.6.69i57j0i512l9.17792j0j7&sourceid=chrome&ie=UTF-8

										300000				$1,756								rare 5.78

																		-$1,756

								10%		$300,210				$1,758				$2

								25%		$300,489				$1,759				$3		`

								50		$300,917				$1,762				$6

												USING ONE Day glass page



										$300,000

										$0

										$0

										$0



https://www.google.com/search?q=monthly+mortgage+calculator+payments&oq=monthly+mortgage+calculator&aqs=chrome.6.69i57j0i512l9.17792j0j7&sourceid=chrome&ie=UTF-8

Financing HIL

														10

						Home iimprovement loans																				https://www.creditdonkey.com/home-renovation-loan-calculator.html						https://www.creditdonkey.com/home-renovation-loan-calculator.html

						10 years, 8 %

				base 																ERROR:#NAME?		$388

																						$396

																						$408

																						$428



						$7,326		$69				8% 10 years				from credit donkey

						$7,540		$71				$2				from one day				`

						$7,861		$72

						$8,396		$79









																$300,000

																$300,110

																$300,269

																$300,559



https://www.creditdonkey.com/home-renovation-loan-calculator.htmlhttps://www.creditdonkey.com/home-renovation-loan-calculator.html

onedayquotes

										https://www.onedayglass.com/order-online/

						Tempered



https://www.onedayglass.com/order-online/

HOMEDEPOT USED TO COMPUTE MAF C

																																				Home depot price larger		$352.69

																																				OONEDAY SIZE		1178

																																				HD size to left		1260.25		82.25

																																								6.98%

																																				one day is 		0.9347351716				SQ IN OF WINDOW TO LEFT

																																										DERTERMOINE SQ INCHES

																																										FOUND IT WAS .94 OF ONE DAY SIZE

																																										T00H PRICE FROMK LEFT

																																										MULTIPLED BY  the 93%

																																				SINCE ONE DAY SIZE IS		0.9347351716		OF THE HOMEDEPORT SIZE

																																				MULTIPLESD		$352.69		TIMES		0.9347351716		EQUALS		$329.67		USE AS MANUFACTURE COST

																																										GLASS COST		$213.97

																																										SO GLASS COST IS 				65%		PERCENT OF MANF COST

																																										SOTHE ratio OF MANUF COST tO THE GLASS IS										1.5407381767

																																												$329.67

																																														SO MAN COST IS 2.9 TIMES GLASS COST

																																												GLASS COST IS				$213.97		SO MANF COST =				$213.97

																																																						1.5407381767		TIMES

																																																				MANF COST		$329.67





Lowes

																																		ordinary		316

																																		energy certified		336





featherfriendly



				Feather friendly 		$69.00		$129.00		$1.28		23		https://store.featherfriendly.com/fe ather- friendly-solution-for-do-ityourself- residential-applications/ 								Marker tape coverage: Each 100 ft. roll is enough material to treat 16 square feet (approx. 1.5 square meters) of glass, or equivalent to a 4' x 4' window.  For treating areas of glass 150 square feet or more, we recommend Feather Friendly Large Scale/Commercial Solution.

				cost per window				$17.25				12 feet by 4.5

				windows		10		$172.50

				install				$345.00



https://www.featherfriendly.com/commercial?hsLang=en

use oneday instead

		11 centes per square inch china price																Convert		$72		$0.05				cst ssq inch		sq inces sq meter

		Determining Cost of Glass as A Portion of The Cost of Window																double pane 		$68-79 sw metere				42.3529411765		$0.05		1505		ssq inches in sq meter				10.764

				The wholeshole sale cost of tempered window glass is quoted at about				$9		square meter								footnote 1.										Divide the price per square meter by 10.764. This gives the price per square foot. For example, if the cost is $10 per square meter, this would work out to 93 cents per square foot.Mar 13, 2018

				Thus the cost per square feet is 										$15.30				insulated double pane see one day		1 square meter is				1.7		square feet								$0.84

				The cost per square inch is 										$0.11

																		cost of glass % ofinstalled window				ERROR:#NAME?						and NREL independently. The LBNL analysis worked with manufacturers to examine the manufacturing costs for different window component objects (e.g., glass, frame, low-E, and gas fill). The manufactured cost for a double-paned, low-E window from the LBNL analysis was around $16 per square foot.

				We take as a base case a window that is 		23.5		31.5						740.25		sq.inches.

				23.5 by  31.5 inches																								co										$0.84

				Base Cost of tempered glass for the above window size										$78.65		Added Cost Glass Only 3 scenarios				glass as % of window

		3 % scenarios used to estimate the added cost of bird safe glass						10%						$86.52		$7.87		added cost as % of window cost								78.6515625

								25%						$98.31		$19.66

								50%						$117.98		$39.33

		Determining Cost of  Manufactured Window

				Cost of the manufactured window assuming that hardware costs are 55% of window fabrication costs		Total window 				USE ONE DAY Instead						45%		Footnote 2.Source Department of Energy p. 

		base cost /45%		not safe standard glass		$174.78

				10%		ERROR:#NAME?

				25%		ERROR:#NAME?

				50%		ERROR:#NAME?



		Cost of Installed Windows				Installed cost of Windows

				Base Cost Installed		ERROR:#NAME?

				Total cost of an installed window are also 55% of the window costs										Source DOE ____				footnote This is inline with avg cost of a replacement window footnote

				10%		ERROR:#NAME?						ERROR:#NAME?												regu;ar

				25%		ERROR:#NAME?																		double paned

				50%		ERROR:#NAME?



				All base glass as  a % of installled  window		ERROR:#NAME?



														19.8

				% added cost of bird safe installed window

				If  bird safe glass cost 10% more then the added cost is this % of the consumer cost		ERROR:#NAME?

				If  bird safe glass cost 25% more then the added cost is t is this % of the consumer cost		ERROR:#NAME?

				If  bird safe glass cost 50% more then the added cost is t is this % of the consumer cost		ERROR:#NAME?









		Financing Options				This analysis is based is performed differnly than the "gound up estaimte" above.  It is based on the estimate  that windows are 2.4% of the total cost of a new house. Source. NAHB

						It assumes that the increased percentage of the cost of safe glass is the same as for an installled window

				New Homes		Cost of new home				$300,000				Percent Windows				  						Option 2 -- 4% of total cost footnote)

						Cost of windows Installed				ERROR:#NAME?				2%		difference												Added Cost

																										4%				 source NAHB



				( the  % of cost of the safe glass times the 2.4%)		10%				ERROR:#NAME?		ERROR:#NAME?										10%				4.40%		0.40%

				see C31-c34		25%				ERROR:#NAME?		ERROR:#NAME?								 source NAHB

						50%				ERROR:#NAME?		ERROR:#NAME?



																						25%				5.00%		1.00%

																						50%				6.00%		2.00%

										300000

				Cost of New Home With Bird Safe Windows		10%		ERROR:#NAME?		$300,143

						25%		ERROR:#NAME?		$300,347

						50%		ERROR:#NAME?		$300,662

				Additional Payment Per Month

												added cost/month safe glass

						base mortgage cost				$1,756

								10%		$0		-$1,756

								25%		$1,758		$2

								50%		$1,759		$3						what is the 



				Replacement Windows				This analysis uses the windows assumed in this analysis

				number of windows		10

								base cost for not safe per window installed		ERROR:#NAME?		Added Cost as % of Installed window		Additonal Cost per window

								10%		ERROR:#NAME?		ERROR:#NAME?		10%

								25%		ERROR:#NAME?		ERROR:#NAME?		25%

								50%		ERROR:#NAME?		ERROR:#NAME?		50%



				Cost of all windows				base		ERROR:#NAME?		Added cost						ERROR:#NAME?

								10%		ERROR:#NAME?								ERROR:#NAME?

								25%		ERROR:#NAME?								ERROR:#NAME?

								50%		ERROR:#NAME?

				Financing Home Improvement Loan 8% 10 years						Monthly Payment

						Base cost Unsafe		ERROR:#NAME?						adding per window 10%				8

						10%		ERROR:#NAME?										80

						25%		ERROR:#NAME?										ERROR:#NAME?

						50%		ERROR:#NAME?



						Increased Cost

										Monthly Payment

				Financing		10%				$0

						25%				$0

						50%				$0





																				318

																				250		318

														 						68		250

		Footnote 1.





																																		2112.25

																																		1260.25

																																		834.25





																																		23.5

		Footnote



																														cost per sq inch  Ringer								Sq inches

																														use line 9		35.5		35.5				1260.25

																																Cost lee $10				$154





















Working

																$224.00		tempered

																$189.00		annealed				wood premim						New Home		4%

																				wood 		1.2						10%		0.40%

																												50%		2.00%

																												100%		4.00%

				23.5 time 31.5				740.25				sq in

										144

										5.140625		sq feet.

						if marup up 100%				$3		cost of window glass per sq foot annealed								if 100% mark up		$7		cost of window glass per sq foot annealed																% OF GLASS INSTALLED

										$15		cost of glass for window										$33.41		cost of glass tempered										tempered galls cost		$224.00

										$189		annealed window cost										$224.00		cost of tempered window										Wood window cost		$268.80		total wood clad

										8.16%		% of cost of galls in a vinyl window										14.92%		glas a % of window cost

										$224.00																								installed		$487		181.00%		181%

								if bird  safe= 		2		tempered				$30.84

																										if install 181%										Install 		$217.73

																		Added cost assumpltions								$487										extra cost as% of added installed cost		0.1687931731

																								$33.41				% of installed						DOE p.  Hard are cost 55% of the

																				Safe glass total		if 10% more		10%		$36.75		8%

																						if 50% more		50%		$50.12		10%

																						cost of temed as % of totla				7%						Accodin to DOE				55%

																				meter																$488.73

																																				45%

																						10 windows		$334.10												55%

																																				182%

																																		tempered		224

																																		annealed		$189

																																		diffence		$35

														150 sq meters is				1614		square  feet

																		$38

																		$0.02

												The cost of window glass whosale is quoted at 

												about $9 per  suare meter
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Window Replacement Cost

Window Cost Estimator*
Average Cost $600
Lowest Cost 5200
Highest Cost 1,200

Jul 18, 2022

hitps i forbes.com > home-improvement » windows
How Much Does A Window Replacement Cost? - Forbes

© Aboutfeatured snippels + M Feedback

People also ask

How much does a whole house window cost? v






image2.png

HOW TO CALCULATE HOME RENOVATION LO.

Home Renovation Loan Calculator

Loan Amount $8,545

s

Interest Rate 8.01%

Term (Years ) 10

Calculate

Monthly Payment ‘Total Months. ‘Total Payments Total Interest
$103.71 120 $12,446.35 $3,901.35

.Plinu'pal $8545 .Imemsi 5390135
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HOW TO CALCULATE HOME RENOVATION LOAN

Home Renovation Loan Calculator
Loan Amount $9,710

Interest Rate

Term (Years ) 10

Calculate

Monthly Payment ‘Total Months. ‘Total Payments. Total Interest
$117.86 120 $14,143.24 $4433.24

.Plinu'pal 59,710 .Imeresi 5443324
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HOW TO CALCULATE HOME RENOVATION LO.

E Home Renovation Loan Calculator

Loan Amount

$11,652
Interest Rate 8.01%
Term ( Years ) 10

Calculate

Monthly Payment ‘Total Months. ‘Total Payments. Total Interest
514143 120 $16,971.89 $5,319.89

.Plinu'pal 511652 .Imeresi 55319.89
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TYPE SHAPI DIMENSIONS THICKNESS TINT EDGEWORK OPTIONS SUMMARY 'CHECKOUT

ORDER SUMMARY

Insulated Unit / Dual Pane

Shape: Square/Rectangle

Thickness: 7/16"

Tint: Clear / Clear

Spacer: Dark Bronze

Edgework: Seamed Edge

Options: Logo, Include Capillary Tubes

coc @ory W oee

Width: 31"
Height: 38"

SubTotal ~ $213.97
® FREE - FedEx Ground (1 - 7 Business Days of Transit Time)

FedEx Ground  Indluded

O $93.00 - FedEx Overnight Total  $213.97

O signature Required (Add $5.00)

* Quantitydiscount wil automaticall apply and reflect in the Total,

e e [ oo

‘Are delivery times guaranteed? When will my package arrive?
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CHECKOUT ADDRESS 'CONFIRM SHIPPI
SHIPPING METHOD
-

PAYMENT REVIEW & PURCHASE FINISH

Ornithogy Center At Muhlenberg College Ornithogy Center At Muhlenberg College
Jim Cubie Jim Cubie

736 Desert Hills Drive 736 W Desert Hills Dr

Green Valley, AZ 85622, US Green Valley, AZ 85622, US

Phone: 843-991-1059 Phone: 843-991-1059

Email: imcubiel @gmail.com Address Type: Residential

SubTotal ~ $113.67

FedEx Ground  Indluded
Total  $113.67

® FREE - FedEx Ground (3 - 7 Business Days of Transit Time)
© $33.00 - FedEx 3 Day Saver

© $59.00 - FedEx 2nd Day

O $67.00 - FedEx Overnight

[/ signature Required (Add $5.00)

O -$34.00 - Ship On My UPS Account
O -$34.00 - Ship On My FedEx Account

Are delivery times guaranteed? When will my package arrive?
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TYPE SHAPE DIMENSIONS

ORDER SUMMARY

THICKNESS

TINT

EDGEWORK OPTIONS SUMMARY CHECKOUT

1 Tempered Glass
Shape: Square/Rectangle
Thickness: 1/4"
Tint: Clear
Edgework: Seamed Edge

o @opy W oeee

Width: 31"
Height: 38"

® FREE - FedEx Ground (3 - 7 Business Days of Transit Time)
O $45.00 - FedEx 3 Day Saver

© $80.00 - FedEx 2nd Day

© $85.00 - FedEx Overnight

() signature Required (Add $5.00)

Are delivery times guaranteed? When will my package arrive?
What does the shipping and handling include?
Should I select "Signature Required"?

SubTotal ~ $131.33

FedEx Ground  Indluded
Total  $131.33

* Quantitydiscount wil automaticall apply and reflect in the Total,

- e
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~ookmarks M Inbox {1Z2) - jimcu... |4y WordFress.com iy My Home < Bbirg Fri... @ LogIn to Facebook. » | & Utherbook

tai

TuecaTimes  Famese  Gficw  Castsaves  Teckoms e

Youre shopsing J Deinerng to
Inington w14 7 ListsQ Cart[0tems
e 1 10m What can we help you find today? B«mn a V] 1

artments  Home Decor, Furniture & Kitchenware  DIY Projects &Ieas  Project Calculators  Installation & Servicss  Specials & Offers  Local Ad & Catalog

7 Doors & Windows / Windows / Casement Windows ntnes szcasssz? ogklsvcss

 wiDows &= $35069

x 36 in. Casement Picture Window

k% (130) v Questions & Answers (127) Bl $52.00 e sugested pmymentswith 6 monts”
inancing Apply Now

| « Vinyl-window frame is resistant to rust and corrosion
« Dual-pane insulated olazing is energy-sficient

« Fully-welded vinyl frame provides structural rigidty
« View More Detalls

Width (in) x Height (in: 36.5x 365
3655x355

How to Get It Deiivering to: 85714 | Change.

N @ Sl

ShiptoStore | ShiptoHome = Scheduled

Pickup Get it by Defivery
Aug4-Aug5 || Wed,Aug3 | Notavaiable for

FREE Standiard Devery| | TS ™

We'll send up to 93 to Irvington for free pickup.
Change Store

e — g Have Questions? We're Here to Help.

Speak to a Virual Associate about Doors or Windows toda

Hover Image to Zoom Avaiable from 9 am - 8 pm EST.

[ Request Appointment

> Share @ Print
Or call 1-833-HD-APRON (1-833-432- o |Vnatt
7765 Expec
HEE W Add to Cart
By now wih PayPal

_ e e
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JELD-WEN
V-2500 31 5-in x 37 5-in x 2.905-in Jamb Vinyl

Replacement White Double Hung Window Full
Model #LOWOLVYPDHDL.

okt iy 2

* Low-maintenance, durable vinyl window with two
operating sash

* Low-E 366 glass with argon provides more protection
against heat gain by blocking harmful infrared rays,

+ Both top and bottom sash siide open vertically for

316

$372:46 Save $55.83 Ends Jul 27

© Free Store Pickup
Fickup on Wed, Nov 16 at S. Phoenix Lowe's

Getitby P, Nov 14

Add to Cart
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T MAKES A WINDOW ENERGY-EFFICIENT?

‘Today, manufacturers use an array of technologies to make ENERGY STAR qualified windows.

QUALITY FRAME MATERIALS
Avariaty of durable, low-maintenance

LOW-E GLASS
Special coatings reflect infrared light,
keeping heat inside in winter and outside
in summer. They also reflect damaging
ultravioletlight, which helps protect
interior furnishings rom fading,

framing materils reduce heat transfer
and help insulate better

GASFILLS
Somo energy-officient windows have
argon, kryplon, or other gases between
the panes. These odorless, colorless,
non-toxic gases insulate better than
regular it

MULTIPLE PANES

Two panes of lass, with an air-or

gas-filed space in the mide, insulate WARM EDGE SPACERS
much better than a single pane of glass. A'spacer keeps a window's glass panes.
Some ENERGY STAR qualified windows the correct distance apart. Non-metallc
include three or more panes for even ind metal/non-metal ybrid spacers also
greater energy-effciency, increased insulate pane edges, reducing heat
impact resistance, and sound insulation. wansfer through the window.
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Windows & Doors / Windows / Double Hung Windows
JELD-WEN V-2500 31.5-in x 37.5.
Item #777991 Model #LOWOLJW179200143
Shop JELD-WEN # # # # & v 2

X 2.905-in Jamb Vinyl New Construction Aimond Double Hung Window Full

v $a05.8
$336.44  save $59.37
Ends Jul 27
[l 351952 when you choase 5% $57/mo suggested payments
savings on eligible purchases R with 6 month special financing.
every day. Learn how Leam how

o Low-maintenance, durable vinyl window with two operating sash

* SunResist Low-E insulating glass with argon provides more protection against
heat gain by blocking harmful infrared rays, as well as providing greater energy

« Both top and bottom sash siide open vertically for optimal airflow and easier
cleaning

Exterior Color/Finish: Aimond

Qe

‘Common Size (W x H)
32-in x 38-in
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CEMAC is operated by the Joint Institute for Strategi Energy Analysis for
the U.S_ Department of Energy's Office of Energy Eficiency and Renewable.
Energy.

Technical Report
NRELITP-5A50-70967

April 2019
Contract No. DE-AC36-08G028308
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5mm 6mm 8mm 10mm
12mm Tempered.

$36.00 - $38.00
150 Square Meters (M0Q)
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Mulls Kits
Stock Windows : .Astual Ailielsler Clearor |soldinSets Ever:yday S,tOCk
> Call Size Finished Tempered |_ . Price White
April 4 - 2022 Sice b Privacy Glass| of Two April 2022
(each side)

Fixed Picture Window PW1010T 11.5"x 11.5" Tempered Clear $10.00 $140.11
Fixed Picture Window PW 1050 T 11.5"x 59.5" Tempered Clear $10.00 $161.61
Fixed Picture Window PW 1060 T 11.5"x 71.5" Tempered Clear $10.00 $171.81
Fixed Picture Window PW 2010 T 23.5"x 11.5" Tempered Clear $10.00 $142.15
Fixed Picture Window PW 2020 A 23.5"x 23.5" Annealed Clear $10.00 $138.61
Fixed Picture Window PW2030T 23.5"%35.5" Tempered Clear $10.00 $166.82
Fixed Picture Window PW3010T 35:.5"x:11.5" Tempered Clear $10.00 $151.07
Fixed Picture Window PW3020T 35.5"x 23.5" Tempered Clear $10.00 $166.82
Fixed Picture Window PW 3030 A 35.5"x 35.5" Annealed Clear $10.00 $164.94
Fixed Picture Window PW 3050 T 35.5"x 59.5" Tempered Clear $10.00 $260.82
Fixed Picture Window PW 3060 T 35.5"x 71.5" Tempered Clear $10.00 $292.21
Fixed Picture Window PW 4010 T 47.5"x 11.5" Tempered Clear $10.00 $156.55
Fixed Picture Window PW 4040 T 47.5"x 47.5" Tempered Clear $10.00 $270.49
Fixed Picture Window PW 4040 0BS T 47.5"x 47.5" Tempered OBS $10.00 $321.16
Fixed Picture Window PW5010T 59.5"x 11.5" Tempered Clear $10.00 $162.03
Fixed Picture Window PW5030T 59.5"x 35.5" Tempered Clear $10.00 $261.03
Fixed Picture Window PW 6010 T 71.5"x:11.5" Tempered Clear $10.00 $172.34
Fixed Picture Window PW 6030 T 71:5"%35.5" Tempered Clear $10.00 $292.53
Single Hung SH2030A 23.5" x35.5" Annealed Clear $10.00 $189.98
Single Hung SH2030T 23.5" x35.5" Tempered Clear $10.00 $224.11
Single Hung - Obscure Annealed SH 2030 OBS A 23.5" x35.5" Annealed OBS $10.00 $206.27
Single Hung - Obscure Tempered SH20300BS T 23.5" x35 Tempered OBS $10.00 $248.99
Single Hung - RAIN Annealed SH 2030 RAIN A 23.5" x35.5" Annealed RAIN $10.00 $224.92
Single Hung - RAIN Tempered SH 2030 RAINT 23.5" x35.5" Tempered RAIN $10.00 $251.30
Single Hung - Frosted Annealed SH 2030 FRST A 23.5" x35.5" Annealed FROSTED $10.00 $274.37
Single Hung - Frosted Tempered SH 2030 FRST T 23.5" x35 Tempered FROSTED $10.00 $300.89
Single Hung SH 2040 A 23.5" x47.5" Annealed Clear $10.00 $192.19
Single Hung SH 2050 A 23.5" x59.5" Annealed Clear $10.00 $201.88
Single Hung SH 2060 A 23.5"x 71.5" ¥ Annealed Clear $10.00 $214.12
Single Hung SH 2650 A 29.5" x59.5" Annealed Clear $10.00 $216.57
Single Hung SH2850A 31.5"x59.5" Annealed Clear $10.00 $221.96
Single Hung SH3030A 35.5"%35.5" Annealed Clear $10.00 $200.30
Single Hung SH3030T 35.5" x35 Tempered Clear $10.00 $234.89
Single Hung SH3040 A 35.5" x47.5" Annealed Clear $10.00 $213.96
Single Hung SH 3050 A 35.5" x59.5" Annealed Clear $10.00 $232.74
Single Hung SH3050 T 35.5" x59.5" Tempered Clear $10.00 $287.20
Single Hung SH 3060 A 35.5"x71.5" ¥ Annealed Clear $10.00 $251.52
Single Hung SH3060 T 35.5"x71.5" T Tempered Clear $10.00 $318.19
Single Hung SH3070T 35.5"x83.5" t Tempered Clear $10.00 $349.18
Single Hung SH 4040 A 47.5" x47.5" Annealed Clear $10.00 $241.24
Single Hung SH 4050 A 47.5" x59.5" Annealed Clear $10.00 $265.08
Single Hung SH4060 A 47.5"x71.5" 1 Annealed Clear $10.00 $288.91
Horizontal Slider SS2020T 23.5" x23.5" Tempered No $10.00 $217.54
Horizontal Slider SS3010T 35.5" x11.5" Tempered Clear $10.00 $220.42
Horizontal Slider SS30100BS T 35.5" x 11 Tempered OBS $10.00 $240.88
Horizontal Slider SS3010RAINT 35.5" %11.5" Tempered RAIN $10.00 $243.01
Horizontal Slider SS3020T 35.5" x23.5" Tempered Clear $10.00 $228.88
Horizontal Slider SS3030A 35.5"x35 Annealed Clear $10.00 $202.74
Horizontal Slider SS3030T 35.5" x 35 Tempered Clear $10.00 $237.33
Horizontal Slider SS4010T 47.5"x11.5" Tempered Clear $10.00 $227.51
Horizontal Slider SS40100BS T 47.5"x11 Tempered OBS $10.00 $243.94
Horizontal Slider SS 4010 RAINT 47.5" x11 Tempered RAIN $10.00 $245.91
Horizontal Slider SS4016 T 47.5"x17.5" Tempered Clear $10.00 $225.25
Horizontal Slider SS4020T 47.5"x23.5" Tempered Clear $10.00 $233.13
Horizontal Slider SS4030A 47.5"x35.5" Annealed Clear $10.00 $222.16
Horizontal Slider SS 4040 A 47.5" x47 Annealed Clear $10.00 $245.99
Horizontal Slider SS 4040 T 47.5" x47.5" Tempered Clear $10.00 $303.83
Horizontal Slider SS5020A 59.5"%23.5" Annealed Clear $10.00 $219.28
Horizontal Slider SS5030A 59.5"x35.5" Annealed Clear $10.00 $246.69
Horizontal Slider SS 5040 A 59.5" x47 Annealed Clear $10.00 $275.58
Horizontal Slider SS6030A 71.5"x35.5" Annealed Clear $10.00 $271.23
Horizontal Slider SS 6040 A 71.5" x47.5" Annealed Clear $10.00 $305.17
Casement (Right) CA2030RT 23.5"%35:5" Tempered Clear $10.00 $344.93
Casement (Left) CA2030LT 23.5" x35 Tempered Clear $10.00 $344.93
Casement (Right) CA 3040RT 35.5" x47.5" Clear $10.00 $411.68
Casement (Left) CA3040LT 35.5"x47.5" T.;T:;d:: Clear $10.00 $411.68
Casement (Right) CA 3050R T 35.5"%59.5" * Meets Egress Clear $10.00 $445.06
Casement (Left) CA 3050LT 35.5" x59.5" Clear $10.00 $445.06

Verson4/122 _ Cardnal 45F MnsAppicable.

+NOTE: All5' Tall Stock Windows are made with 50/50 Sash Configuration. All 6' & 7' Tall Stock Windows are made with apx 60/40 Sash Configurations
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CN ' Foshan Zhanwo Glass Technol
2VRS  Verified
@

Contact Supplier ®

4mm 5mm 6mm 8mm 10mm
cleared/colored tempered/toughed

$8.90-89.10/ 5
500 Square Meters (1in. O

CN_ Qinhuangdao Tianyao Glass Co.
TIVRS Verified
@ at Service

ContactSupplier @ @







