
Delaware Energy Assistance Program Benefit Matrix Calculations 1

If the poverty intervals have not changed in the Home Energy Affordability Gap Report, you should only enter data in the yellow cells.
1

"The Home Energy Affordability Gap" published by Fisher, Sheehan & Colton, Public Finance and General Economics, Belmont, Massachusetts (http://www.fsconline.com/work/work.htm or email roger@fsconline.com )
2

"Short-Term Energy Outlook" by U.S. Energy Information Administration (http://www.eia.gov/forecasts/steo/). Average Consumer Prices and Expenditures for Heating Fuels During the Winter.
3 Other is delivery price for 1 cord mixed firewood from  (http://www.mitsdarferbrostree.com/firewood.html). On Average, it should take ≈ 3 cords hardwood or 5

1/4 
cord of softwood  for winter

2015 HOME ENERGY BURDEN %
1 Published 

Interval Max Threshold Kent New Castle Sussex DE Total Owner Renter Price Unit

0%-49% 49 40.00 38.70 45.20 40.43 Electricity 26% 48% $0.146 kWh1
49 40.00

50%-99% 99 21.30 20.60 24.10 21.75 Natural Gas 43% 35% $1.152 ccf 49 38.70

100%-124% 124 14.20 13.80 16.10 14.55 Fuel Oil 17% 10% $3.662 gallon 49 45.20

125%-149% 149 11.60 11.30 13.20 11.84 Propane 12% 6% $3.127 gallon 99 21.30

150%-184% 184 9.60 9.20 10.80 9.70 All other 2% 1% 99 20.60

185%-199% 199 8.30 8.00 9.40 8.50 Total 100% 100%
1 Electric heating price 99 24.10

124 14.20

Published STEO
2 2015-2016 124 13.80

124 16.10

Avg. Expenditures Fuel Type 149 11.60

For Heating Fuel Weights 149 11.30

Propane 1,696.00$            2.98 149 13.20

Heating Oil 1,033.00$            1.81 184 9.60

Electric 965.00$               1.69 184 9.20

Natural Gas 745.00$               1.31 184 10.80

Default Ceilings and/or Floors: Other 570.00$               1.00 199 8.30

A) Maximum Energy Burden Percent in DE Counties 45.20 199 8.00

B) Income threshold for HH size 1 for 0%-25% poverty 3,029$        199 9.40

C) Minimum Energy Burden Percent in DE Counties 8.00 Cost of Other3 Cord Price  # of Cords Total

Firewood  $  190.00 3 570.00$               

Choose Estimation Method 2 This cell cannot stay empty South Northeast Avg. of Northeast & South

For  Power  function method enter 1 , for Cubic Polynomial  method enter 2 , for Average of Two  Methods enter 3 836.00$   1,094.00$    965.00$               Electric

465.00$   745.00$        605.00$               Natural Gas

Optional Constraints:

Specify the maximum Energy Burden Percent (max EB%) for calcuating LIHEAP Benefits  which you don't want to exceed

If you don't specify max EB%, it will default to smaller choice of two: max EB% in DE Counties  or EB% for that poverty level according to the chosen estimation method.  

Specify the minimum Energy Burden Percent (max EB%) for calcuating LIHEAP Benefits  from which you don't want to fall lower

If you don't specify min EB%, it will default to smaller choice of two: min EB% in DE Counties  or EB% for that poverty level according to the chosen estimation method.  

Specify the minimum amount for LIHEAP benefit  which you don't want to fall below, but it cannot be equal or below $0.00.

If you don't specify minimum benefit, it will default to  $100 as a minimum benefit .  

Specify maximum amount for LIHEAP benefit  which you don't want to exceed

If you don't specify maximum benefit, it will default to smaller choice of two : Income threshold for HH size 1 for 0%-25% poverty  or calculated benefit amount. 

Min Max Weights 2.98 1.81 1.69 1.31 1.00 Min Max

0% 25% 45.20 1.34 0.82 0.77 0.59 0.45 0% 25% 1,681$     1,024$     957$        738$        565$        
26% 50% 40.85 1.22 0.74 0.69 0.53 0.41 26% 50% 1,519$     925$        865$        667$        511$        

51% 75% 29.46 0.88 0.53 0.50 0.39 0.29 51% 75% 1,096$     667$        623$        481$        368$        

76% 100% 21.29 0.63 0.39 0.36 0.28 0.21 76% 100% 792$         482$        451$        348$        266$        

101% 125% 15.87 0.47 0.29 0.27 0.21 0.16 101% 125% 590$         360$        336$        259$        198$        

126% 150% 12.73 0.38 0.23 0.22 0.17 0.13 126% 150% 474$         288$        269$        208$        159$        

151% 175% 11.40 0.34 0.21 0.19 0.15 0.11 151% 175% 424$         258$        241$        186$        143$        

176% 200% 8.00 0.24 0.14 0.14 0.10 0.08 176% 200% 298$         181$        169$        131$        100$        

16.24 5.50 3.35 3.13 2.42 1.85

Forecasted winter expenses. Since EIA places DE into South Region, use average of 

Northeast & South price (Northeast+South)/2 or published US average or only Northeast 

data. 

OtherFuel Oil

Other

Primary Heating Fuel Type

Fuel Oil

WEIGHT CALCULATIONS

1) Weights for the heating fuel types  should be signed 

according to the heating costs, from the cheapest to the most 

expensive. To sign heating fuel weights use STEO Table.

Total Points

Natural Gas
3)  Benefit Amounts  include a floor on the minimum benefit 

amount, which is $100 unless a different amount is chosen for the 

minimum LIHEAP benefit.  Furthermore, there is additional 

maximum constraint on the benefit amounts to avoid LIHEAP 

benefits exceeding the income threshold for household size one in 

the poverty interval 0%-25% determined by Federal Poverty 

Guidelines.

Natural 

Gas

Poverty Level 

Interval

3,225,000.00$               

 $              7,500,000.00 

Poverty Level Interval
Energy 

Burden

Kero, 

Propane
Electric

Other 150,000.00$                  

Electric

April 2016

March 2016

Natural Gas

 Porpane

Penetration by TenureFederal Poverty Level

Avg. Expenditures

For Heating Fuel

 $                         1,696.00 

Estimated Allocation of funds 

for heating by fuel market 

penetration for owners if 

contract for heating is 

Delaware Counties Primary Heating 

Fuel

Primary Heating 

Fuel

 $                  900,000.00 

 $              1,950,000.00 

Fuel Oil (FO), Kero  $              1,275,000.00 

Primary Heating Fuel 

Maximum  

Threshold %

DE 

Counties

Poverty 

Guidelines

Energy 

Burden %

Electric
Kero, 

Propane

2) Weights for the poverty intervals  are signed according to 

the chosen estimation method, which defines the equation 

used for estimating the energy burden percents. There is a 

maximum constraint on the weights to avoid values 

exceeding the calculated energy burdens. If you don't choose 

the maximum percent for the energy burden, the default 

ceiling will be the max energy burden % reported under DE 

Counties. 

 $                            570.00 

 $                         1,033.00 

 $                            965.00 

 $                            745.00 

y = -5E-06x3 + 0.0037x2 - 0.8587x + 75.161 
R² = 0.9816 

y = 3483.5x-1.129 
R² = 0.9731 
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Delaware Energy Assistance Program Benefit Matrix Calculations 2

SUBSIDIZED HOUSING LIHEAP BENEFIT DETERMINATION
1

HUD 50th Percentile Rent Estimates published at http://www.huduser.org/portal/datasets/50per.html
2

Income Limits published at http://www.huduser.org/portal/datasets/il.html  Choose which category of Section 8 Income Limit you want to use for calculating Flat Benefit 1 Category 1 (Extreme), Category 2 (Very Low), Category 3 (Low), Category 4 (Average)

Choose which type of housing do you want to use for limiting rent amount 1 0,1,2,3,4 Bedrooms Choose if you want to use Average Flat Benefit or Flat Benefit of certain Household Size of the Category that you chose above A Enter A (Average) or H (Household Size)

If you don't specify housing type, it will default to housing type with zero bedrooms for a minimum rent If you don't specify A or H,  the Flat Benefit for subsidized housing will default to minimum amount in the LIHEAP Benefit Matrix

Choose  what percent you want to use from HUD Percentile Rent Estimates cannot choose 0% Choose Household Size for calculating Flat Benefit 1,2,3,4,5,6,7,8

If you don't specify percent, it will default to 50% of Average HUD 50th Percentile Rent Estimate If you choose H  but don't specify the Household Size, the Flat Benefit for subsidized housing will default to minimum amount in the LIHEAP Benefit Matrix

Subsidized housing maximum rent amount for flat LIHEAP Benefit 454$       Flat LIHEAP Benefit Amount if you chose A option 241$        Flat LIHEAP Benefit Amount if you chose H option

SUBSIDIZED HOUSING LIHEAP BENEFIT CALCULATION

2016 2016

County

0 1 2 3 4 Min Max

Kent 740$              892$        1,032$        1,501$        1,802$    1 2 3 4 5 6 7 8 0% 25% 993$       

New Castle 830$              1,003$     1,210$        1,502$        1,659$     $               13,200  $     16,020  $  20,160  $  24,300  $  28,440  $   32,580  $  36,730  $  40,890 26% 50% 897$       

Sussex 771$              830$        1,111$        1,523$        1,716$     $               16,900  $     19,300  $  21,700  $  24,300  $  28,440  $   32,580  $  36,730  $  40,890 51% 75% 647$       

Average 780$              908$        1,118$        1,509$        1,726$     $               13,000  $     16,020  $  20,160  $  24,300  $  28,440  $   32,580  $  36,730  $  40,800 76% 100% 468$       

50.00% 390$              454$        559$           754$           863$       14,367$               17,113$      20,673$  24,300$  28,440$  32,580$   36,730$  40,860$  101% 125% 349$       

Only if the Fair Market Rents are set at the 50th percentile, are these rents the same as the FMR; 11,880$               16,020$      20,160$  24,300$  28,440$  32,580$   36,730$  40,890$  126% 150% 280$       

therefore, take the data directly from the "50th Percentile Rents: Data by County" 17.31% 6.39% 2.48% 0.00% 0.00% 0.00% 0.00% -0.07% 151% 175% 251$       

117% 106% 102% 100% 100% 100% 100% 100% 176% 200% 176$       

2016 198$                    198$           198$        266$        266$        266$        266$        266$        

Average Flat Benefit for Extremely Low Income Households 241$        O Enter A (Average) or O (Other)

71,200$  

71,200$  

53,300$  Unrounded 1 2 3 4 5 6 7 8 Min Max

62,900$  62,901$       $               22,050  $     25,200  $  28,350  $  31,450  $  34,000  $   36,500  $  39,000  $  41,550 0% 25% 565$       

80,300$  80,282$       $               28,150  $     32,150  $  36,150  $  40,150  $  43,400  $   46,600  $  49,800  $  53,000 26% 50% 511$       

61,800$  61,808$       $               21,650  $     24,750  $  27,850  $  30,900  $  33,400  $   35,850  $  38,350  $  40,800 51% 75% 368$       

In keeping with HUD policy, the median family income estimate is rounded to the nearest $100 23,950$               27,367$      30,783$  34,167$  36,933$  39,650$   42,383$  45,117$  76% 100% 266$       

County information is from FY2016 Median Family Income Documentation System 11,880$               16,020$      20,160$  24,300$  28,440$  32,580$   36,730$  40,890$  101% 125% 198$       

50.40% 41.46% 34.51% 28.88% 23.00% 17.83% 13.34% 9.37% 126% 150% 159$       

150% 141% 135% 129% 123% 118% 113% 109% 151% 175% 143$       

159$                    159$           159$        159$        198$        198$        198$        198$        176% 200% 100$       

Average Flat Benefit for Very Low Income Households 179$        

1 2 3 4 5 6 7 8

 $               35,250  $     40,250  $  45,300  $  50,300  $  54,350  $   58,350  $  62,400  $  66,400 

 $               45,000  $     51,400  $  57,850  $  64,250  $  69,400  $   74,550  $  79,700  $  84,850 

 $               34,650  $     39,600  $  44,550  $  49,450  $  53,450  $   57,400  $  61,350  $  65,300 

38,300$               43,750$      49,233$  54,667$  59,067$  63,433$   67,817$  72,183$  

11,880$               16,020$      20,160$  24,300$  28,440$  32,580$   36,730$  40,890$  

68.98% 63.38% 59.05% 55.55% 51.85% 48.64% 45.84% 43.35%

169% 163% 159% 156% 152% 149% 146% 143%

143$                    143$           143$        143$        143$        159$        159$        159$        

Average Flat Benefit for Low Income Households 149$        

1 2 3 4 5 6 7 8

167$                    167$           167$        189$        202$        208$        208$        208$        

Average Flat Benefit of All Three Categories 189$        

Poverty Level 

Interval
Other 

Benefit

Average 

Benefit

Poverty Level 

IntervalExtremely Low IncomeType of Housing (Bedrooms)

HUD 50th Percentile Rent Estimates
1

Section 8 Income Limits
2

 Income Limits Documentation System

Metropolitan

County

Kent

Average

New Castle

Category 2

HUD Income Limits

Median Family Incomes 

New Castle

Delaware Total

New Castle

Sussex

LIHEAP 100%

Difference 

Category 3

KentKent

Flat Benefit

Normalize

Flat Benefit

Average

Household SizeCounty

Sussex

Non-Metropolitan

Flat Benefit

LIHEAP 100%

Category 4

Difference

County Household Size

Kent

Normalize

Normalize

Average of Flat Benefits (Categories 1 to 3)
DELAWARE Household Size

Difference 

Low Income

LIHEAP 100%

Very Low Income

Household Size

Average

Flat Benefit

Sussex

New Castle

Sussex

Category 1



Delaware Energy Assistance Program Benefit Matrix Calculations 3

Method 1 Only enter data in yellow cells

Compare to

DE Total

y0 x y1 3483.5 -1.129

40.43 1 3483.50 3483.5 1.0000

40.43 25 91.99 3483.5 0.0264

40.43 50 42.06 3483.5 0.0121

21.75 75 26.61 3483.5 0.0076

21.75 100 19.23 3483.5 0.0055

14.55 125 14.95 3483.5 0.0043

11.84 150 12.17 3483.5 0.0035

9.70 175 10.22 3483.5 0.0029

8.50 200 8.79 3483.5 0.0025

15 163.76 3483.5 0.0470

20 118.35 3483.5 0.0340

Use purple  cells for  x  if you want to see y 1  for the poverty level that is not one of the max thresholds  in the poverty intervals

Method 2 Only enter data in yellow cells

Compare to

DE Total Coefficient Exponent Variable Coefficient Exponent Variable Coefficient Exponent Variable

y0 x y1 -0.000005 3  a3x
3

0.0037 2  a2x
2

-0.8587 1  a1x 75.1610

40.43 0 75.1610 -0.000005 0.0000 0.0000 0.0037 0.0000 0.0000 -0.8587 0.0000 0.0000 75.1610

40.43 25 55.9279 -0.000005 15625.0000 -0.0781 0.0037 625.0000 2.3125 -0.8587 25.0000 -21.4675 75.1610

40.43 50 40.8510 -0.000005 125000.0000 -0.6250 0.0037 2500.0000 9.2500 -0.8587 50.0000 -42.9350 75.1610

21.75 75 29.4616 -0.000005 421875.0000 -2.1094 0.0037 5625.0000 20.8125 -0.8587 75.0000 -64.4025 75.1610

21.75 100 21.2910 -0.000005 1000000.0000 -5.0000 0.0037 10000.0000 37.0000 -0.8587 100.0000 -85.8700 75.1610

14.55 125 15.8704 -0.000005 1953125.0000 -9.7656 0.0037 15625.0000 57.8125 -0.8587 125.0000 -107.3375 75.1610

11.84 150 12.7310 -0.000005 3375000.0000 -16.8750 0.0037 22500.0000 83.2500 -0.8587 150.0000 -128.8050 75.1610

9.70 175 11.4041 -0.000005 5359375.0000 -26.7969 0.0037 30625.0000 113.3125 -0.8587 175.0000 -150.2725 75.1610

8.50 200 11.4210 -0.000005 8000000.0000 -40.0000 0.0037 40000.0000 148.0000 -0.8587 200.0000 -171.7400 75.1610

15 63.0961 -0.000005 3375.0000 -0.0169 0.0037 225.0000 0.8325 -0.8587 15.0000 -12.8805 75.1610

20 59.4270 -0.000005 8000.0000 -0.0400 0.0037 400.0000 1.4800 -0.8587 20.0000 -17.1740 75.1610

Method 3

Compare to

DE Total
y0 x y1

40.43 25 73.96

40.43 50 41.46

21.75 75 28.04

21.75 100 20.26

14.55 125 15.41

11.84 150 12.45

9.70 175 10.81

8.50 200 10.11

15 113.43

20 88.89

DE Counties Data/ Estimated by Power Function

DE Counties Data/ Estimated by Cubic Polynomial 

Quadratic Term Linear Term Constant 

Term

Poverty 

Level Max

Energy 

Burden
Coefficient Exponent

Energy 

Burden

Cubic Term

Poverty 

Level Max

Poverty 

Level Max

Average of Two Methods

Energy 

Burden

y = 3483.5x-1.129 
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